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(Claim 1] An isolated gene coding for a Protein-, 
whieti regulates aureobasidin sensitivity. 
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[Designation of Document] Specification 
[Title of the Invention] A GENE CODING FOR A 

PROTEIN REGULATING 
AUREOBASIDIN SENSITIVITY 
[Detailed Description of the Invention] 
[Field of Industrial Application] 
This invention relates to a protein regulating: 
the sensitivity to an antimycotic aureobasidin and a 
gene coding for this protein, namely, a gene coding 
for a protein regulating aureobasidin sensitivity .. The. 
present invention further relates to a series of the 
uses of the protein and the gene. Furthermore, it 
relates to ah -antibody against this protein and ; the 
use of the same. 

[Prior Art ] . . . / 

Systemic mycoses including candidiasis have 
increased with- an increase in immunocompromised 
patients in recent years due to, for example, the 
extended use of inTLmuhosuppressive drugs and acquired : 
irMuhodef ic^ syndrome (AIDS), and as oppdirtuh^stic 

infection due to microbial substitution caused by the 
frequent use of widespectrum antibacterial 
antibiotics . Although drugs for treating mycoses such 
as /amphotericin B, flucytosine and azole drugs (for 
example, fluconazole and miconazole) are now used to 
cope with this situation, none of them can achieve a 
satisfactory effect- Also, known diagnostic drugs are 
insufficient • For candidiasis, in particular , although 
there have been known several diagnostic drugs ( for 
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example, CAND-TEC for detection of Candida antigen and, . 
LABOFIT for detection of D-arabinitol ) , none of them • • 
gives any. satisfactory results in specificity or 
sensitivity. 



The,,fea§ons for the delay, in the development of ■ V . ..'Mwi 

., — .... ' - ■.■ : "-M;?^m^0i^B 

nedkes .arid- ^'diagnostic drugs for mycoses as' &&&&£%fye$-y iy-~&Q^ J #g#6l& 



remedies- 

above aire that fungi causing the mycoses 
^ukafydtic organisms -similar to the host^ 
^^^ ;n °. fe - fifi^ig^y ^if fererlt from man^ahW 




ffs^ng; , G§jnaa*a^ ;Hpbe et al., J, ■^^i^^m^S 

^^^^^^&M0^' : :M' " - 132- (19;91 ) ; /.Japanese £&'£a|? 

••.4^4 ;7 '6 /-IS 93; and: G . Togni et al. , EEBS ' •'•'•'.'? '■ 

' 1:84 - 185 (1-991)], a ca lmodu 1 in gerie?;of ; 





SLz. albicans [S.M. Sapor ito et al., Gene, 106 , 43 - 49 
(1991)] and a glycolytic pathway enzyme enolase gerte 
of albicans (P. Sundstrom et al . , j. Bacteriology^, . 
Hi' 6789 - 6799 (1991)]. However, each of €hese geiSl^Sslfe^^B 
and proteins coded for thereby is either.' ■ J r: -> : -9 : ?-^0''Wm 

ishable from nonpathogenic fungi, and 

organisms other than fungi or, if .,„..„, ,,.,„..,..^ w _,_ 

•distinguishable therefrom, cannot 

action point for exhibiting any selective. toxiGity;.: : ' : <r r 





x ^%eob Patent Laid-Open : n|; _ c ^ 

• : i??;9 ; 3&4^^ 

3b3^7#i ; 992 ,r ^ ;Mfef b^t±G5> ; /£4 (^9 ) , ,. 9 19 ■ \ 
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■ mitot^-'&tfi i&x&fi'fr*'? -Jkffify.t*"" \ ; 



^^feep^^ on •vacioiis/vy^s^^c 

;ffi^n jjf §« ag|t^ : -te^ Albicans . Which vis^a;: 

■&p^h^^ :■■ 

- ^;Mas^myces : / ^effffiait^ 

■{■■Japanese- l>^dM'\Ijaa^, ; ; 
'%j|i^fN6:4' 13:8S9e/ : 1990) but has an extremely low 

Thus this compound is 
: ; ^^;.'^^^-u : i: -;^a-s an antimycotic being excellent in 
^i^e^t'iye tox ic i ty . 
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[Table 2] 



Test strain 



TIMM No. MIC ( M g/fili) 



A. nidulans 

A. terreus 

Penicillium commune 

Tr io ft opfty ton meiit;a;qr ophy tes, 

■ H^sfoapl a&foa r a tum . 



0112 

0120 

1331 

1189 

0431 

0482 

1334 

0343 

0713 

0880 

0694 

0126 
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;..0; r 16v 

0.63--. 
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■ ;S, ; be ;?Soi ved : by the Invent iontj: '; . . 

^ r ^^^^-^ot-M^e. ^jr^eiit-icmal ^ntiinycotics wi^h'^a We^ki.'.-L 
r ^g?^1^^shc^^ effect f -^i<s;h Jia^!":'; 

S;^f^.^ :r ^^ a ^^ a clinical problem; In contrast, ; ;7 
vT^i3^|Jfeas^^ effect.' From- fehis poiflt 

y^'^'ivlBy;^ :xt vh^S;:b^en urgently required to clevrif^ -Izlie-;-; 
^|rpfe^eism: • .-Gi:f ' 'it:hei • : seieG t i ve toxicity to f u^^i - ■ ^ ■ > 

: . ^uir^bbas idiri/. Hbwever this mechanism still remains. 

Under these circumstances , the present invention 
.^apnh^at 1 finding a novel protein regulating 
^aiceQbas.iGii.n .sensitivity through the clarification of 
^feMe ; ;inechahi.sm'af the selective toxicity to fungi of 
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aureobasidin. Accordingly, the present invention aims 
at finding a gene coding for a protein regulating 
aureobasidin sensitivity, providing a process for 
cloning this gene and the protein regulating 
aureobasidin; sensitivity which is encoded by this-- 
gene, further, providing an antisense DNA and- an V .. . 
an t i- s eh s e RN A of this gene, providing a nucleic-, 

.probe : :beihg . hybr idizable with this \gene : > \<l 

process - for 

inuciieic : ; a;^df :pi 

the - protein iegulatin^^ 

%a$ngu;this';g;en§ and ^ 

"" ... ' • ■ J-;;' :\' ' ". T^v?^-^^^ 

•■: ; v : '•';•■•■;/■'•■"}■■ /- : ^?V : ^v." - ; -V; V ^' :V : • " ' A?-^: '■' 

^^rpce^^Vf^r- Metiec^itt^ ^ ^ft^^;;prdii : ein regulating;; 

/&&S&%^ .us^hg. , this: ;afifei^dy^ 

f M^ans^; f <Dtr ; So^irt^vt^ r^roblims ] . 

; - r $^' : pS^ ' %n:v;|f^ ;. ;auima : riz ; e,dL"a^s^ 

>; :$ame&Y '* • ?ir/s ; t";'" invent ion o-t 

Tinve'n|fio^ gfeh'e 



i-'^gehe.;; 

^pv^^ioiivre J^W^:.t:b^a ^process for cloningf : -a;.ygeri^ 
' Je^ti^^^ sensitivity which is 

^ft^a;ct*er^ gene regulating 

:^;^^basidih sensitivity of the first invehtion or 
^pa^t:; there6f as. a probe - The third invention relates; 
tQ a nucleic acid prpbe which is hybrid izablfct. with ;a 
^eiie'J-f^jgulia-ting; aureobasidin sensitivity a^nd comprises 
Mz/UQ^ei^ 15 or more bases. The fourth 
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invention relates to an antisense DNA of a gene 
regulating aureobasidin sensitivity. The fifth 
invention relates to an antisense RNA of a gene 
regulating aureobasidin sensitivity. The sixth 
invention relates to a recombinant plasmid having a 
gene regulating aureobasidin sensitivity contained 
therein . The seventh invention relates to a 
transformant having the above-mentioned plasmid 
introduced thereinto. The eighth invention relates to 
a process for producing a protein regulating 
aureobasidin sensitivity by using the above-mentioned 
trans formant. The ninth invention relates to an 
isolated protein regulating aureobasidin sensitivity. 
The tenth invention relates to an antibody against a 
protein regulating aureobasidin sensitivity. The 
eleventh invention relates to a process for detecting 
a protein regulating aureobasidin sensitivity by using 
the above-mentioned antibody. The twelfth invention 
relates to a process for detecting a gene regulating 
aureobasidin sensitivity by the hybridization which is 
characterized by using the nucleic acid probe of the 
third invention of the present invention. The 
thirteenth invention relates to a process for 
screening an antimycotic by using the above-mentioned 
trans f orman t or a protein regulating aureobasidin 
sensitivity . 

The present inventors have found out that fungi 
such as Schizosaccharomyces pombe (hereinafter 
referred to simply as Schizo. pombe ) and Saccharomyces 
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cerevisiae (hereinafter referred to simply as s, 
cere vis ia e) and, further, mammalian cells such as 
mouse lymphoma EL- 4 cells are sensitive to 
aureobasidin, as Table 3 shows. 



3] 



Test strain- or cell 




fciIC(ng/mI) 




i» , 









Scjii'Zp^/^n 
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0 . 08 




?ae'-- v. .:' ■ 


. 0 . 31 ■ • 


mouse lymgli 


toma EiiU ; 4 •' 


.10 . • ; 


. -^ ; jnou ; s:e^ 


:oma: Jij517;8 Y ; : ■ 


. 100 : 
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^:;gene$ ;> from ^hfe- corresponding sen:sit;ive cells 
■ : ^T'^^i^©Hfe^^^e% W^, have 'disclosed' the; .exist§nc#^ ; 
y^pr^ c?f: thede gienes 

icelis.':; wtoi f c;ii . : h&~ve been, transformed by introducing . ^Ke 
. , above-4rteh tioried - gene , We 
' ;e^re#sion- of this gene' . 

.■successf ully found out a 



have succeeded in the 
Furthermore, We have 
novel gene regulating 



vaureobasidi-n sensitivity from another fungus being 
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sensitive to aureobasidin by using a DNA fragment of 
the above-mentioned gene as a probe. In addition, We 
have clarified that the gene regulating aureobasidin 
sensitivity is essentially required for the growth Of 
the cells and found out that the detection of this 
gene or a protein which is a gene product thereof with 
ah antibody enables the diagnosis of diseases caused; • 
: . fey -these; cells, for example, mycoses induced by fungl-;^ 
: ahd that ah antisense DNA or an antisense RNA r i wihife^^^ 
^ the gene regulating ,'. 

^ureobasidin sensitivity being characteristic to\the;. 
cell s ., is u s able - as a remedy for diseases cauaed^'fe^i?::^ 
.ylMiese ceils , for e x ample , my cos e s induced by f uh^i, 

€l0s - completing the present invention , %i £ 

; : That is to say, pathogehic fungi listed in -Tables- ^ 
: 1 and; 2 and f ungi and , 1 ian cells listed in- T^bie: 
; 3 / ; each having a sensitivity to aureobasidin, each 
^^^^^ Q&rXxe$ a protein regulating aureobasidin sensitivity .; 

lllii^^ this protein . The term "a ' 

^^■^•••rr .■'•'&tfz»fr'.~S. •: ; ;.-.V- ' ' ;•' . . 

f§|f|^^ sensitivity ** as used 

fftlll^ is contained in an •' 

^i^ani^fe "having a sensitivity to aureobasidiru This 



As a • 

lft?lSI-f Slj -S ? t 1 er pf course ' a P^otexn havxng 35% or more 
SltSI^^ the above-mentioned protein and having a 

flfllf ® is- also a member of the protein 

&^p&MW^&^$£tt±ng. aureobasidin. sensitivity according to the 
W^M : ^$^' : ^"' : 'P^^nt, invention- Furthermore, proteins obtained by 

- • hik^- : ' Q 
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modifying these proteins by the genetic engineering 
procedure are members of the protein regulating 
aureobasidin sensitivity according to the present 
invention. A gene regulating aureobasidin sensitivity 
means a gene which codes for such a protein regulating 
aureobasidin sensitivity as those described above ahdr 
involves both; of sensitive o—. and resistant' gehe&l^ 
^Plie.- first ^invention c - the .present invfehMoh .. i}>M>& 
• relates to ^: ; gerife re^ aurebbasidlrK se§ii^|f^ 

; ;;\ This:' gene^cS^^ the f oil-owi.rig^ 

'^ISirst, ^d-rebfefeidin. sensitive c^lls ?{' ■V^.:^^:' 

(a wi 1^1 ~ ty p.e s-tjr a in ) : . is nlii?t age tiifi ed to thig^l^y ^ ndup^ 
■.. -a -ffeaisira-nt'- s^t£^in. Eibm .-chromosome/ . DNAv o&'~/$®$& '"o^izl^h ^ 
; this-: feesistaht strain; a ; i&NA library is- : pB^paiea: r £j\0m 
"gehe Gap:able 6f • con£erin;g\ a' - resistance (-a; -.;res : is^jK:" " 
gene ) is cloned from this library,: .<E=&en 
]:q£ a wi4d strain is -prepared ^nd- "a ; ..-BNA .mol^iU^^b^iS^^ 
•'h^b^^iz^able with* .the resistant gene is isojat-ed* fjif^iff. 
% tiv|s; 5 library , ahdv cloned-v Thus a * sensitive,^^elie : caxt^^J^ 

: be isaia t ed i ' 
P;' . ; ,T-h^e ::hiu.t^0ti;€isis ; is. performed by > f or ex^mpte ,. -■ ■■f-^y-l'l 
rtxeatiagr with -4 chemical such as ethylmethane. V^ '' 

^sAilf bna^e • ( EHS.l pt N-methyl-N ' -nitro-N- ' 
- " : ;;^t feosogu-anidine (HNWG) or by ultraviolet or other;,-^, \ : \ 
^iradi^a^ioa. The cell that has acquired the v..'-'- 
-resistance can be screened by culturing the 
•mutagenized cells in a nutritional medium containing " 
aureobasidin at an appropriate concentration under 
appropriate conditions. The resistant strain thus 
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obtained may vary depending on the method and 
conditions selected for the mutagenesis. Also, 
strains differing in the extent of resistance from 
each other can be separated by changing the 
aureobasidin concentration or a temperature-sensiti^ 
resistant strain can be isolated by changing the 
temperature in the step of screening. There are a 
number of mechanisms of resistance to aureobasidin. 
Accordingly, a number of resistant genes can be 
isolatec3i/By genetically classifying these various 
resistaint ^.trains, in ; the case of a yeast, the 
Kpf^£ „; ,^ ; by the compl-eifi6h%atdi^2 

^""^ '" " "* test , v ^ame^r-^est^ant strains are prepared' £r]orh : :>'v 

^Me^c^yp^^^ c^l^s - can be dbtai&idf; 
p§1Kis^ in ma!tMgV{t^^ 



Mr- 



... • •^''•iW 





•jj£§; ' ; tYgKa|,. ^it|^s' of : ■ fte g£nes regui 
V^Qreoba^.i^ named aur ) accordih^r'to 

& -My^h^i|^ri ; ^ : a^rl %nd> aur 2 genes may 




^sist^nt : ^gehes (spauri*, -scaur 1* and scaur 2 
;isqJlat^d -jS -rom : reBist-aht mutants by the present '. 
Sn^e^itSrs-v and sensitive genes (spaurl 3 , scaur I s and 
isolated from sensitive wild-type strains 
described . 
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Fig. 1 shows a restriction enzyme map of the genes 
spaurl R and spaurl 5 regulating aureobasidin 
sensitivity, Fig. 2 shows a restriction enzyme map of 
scaur 1 R and scaur! 5 and Fig. 3 shows a restriction 
enzyme map of scaur2 R and scaur2 s . 

Schizo. pombe , which is sensitive to aureobasidin, 
is mutagenized with EMS and a genomic library of the 
resistant stain thus obtained is prepared. From this 
library, a DMA fragment containing a resistant gene 
( spaurl 3 *) and having the restriction enzyme map of - • . 
Fig. 1 is isolated. This gene has a nucleotide 
seque^e Eepresent# by SEQ ID No. 1 in Sequence 
List ing . . . The amino acid sequence of a protein encoded ; 
by ; thisf gene / which ; is estimated on the basis of t his " ; 
nucleotide seqiiehce , is the one represented by SEQ ID 
Mo. 2 i>h Sequence Listirig. By the hybridization >/ith 
'"ttr-fils"' ":'-i^/s/^7 -^'dSr .'■^'ilkis^is- -'- ^■^■isidi'S^^;'ri^■^--^^"i^xl : © - as - a probe, a DMA 
34^^^nt containing 1 -a sensitive gene ( spaurl s ) and 
having the restriction #zy'iiiG map of Fig. 1 is 
: isjd^ated f ^rbm a sensitive strain. This gene has a 

nti.c^ sequence riepreseiited by SEQ ID No. 3 ; irl . : 

^S^que^ * Tjhfe; amino acid sequence of a ^ proteih 

gnc^ed^b>y/ this gene, which is estimated on the basis ,' 
of this hucleotide sequence, is the one represented by 
SEQ ID? No. 4 in Sequence Listing. A comparison between 
the sequences of SEQ ID No. 3 and SEQ ID No. 1 reveals 
that a mutation 1 from G to T occurs at the base at the 
position 1 05 3 , while a comparison between the 
sequences of SEQ ID No. 4 and SEQ ID No. 2 reveals 
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that glycine at the residue 240 is converted into 
cysteine at the amino acid level, thus giving rise to 
the resistance. 

Also, cerevisiae , which is sensitive to 
aureobasidin, is mutagenized with EMS and genomic 
libraries of two resistant strains thus obtained are 
prepared. From one of these libraries, a DNA fragment 
containing a resistant gene ( scaur 1 R ) as a dominant 
mutant and having the restriction enzyme map of Fig. 2 
is isolated, while a DNA fragment containing a 
resistant gene (scaur2 R ) and having the restriction 
■enzyme map of Fig. 3 is isolated from another literacy ;i 

The nucleotide sequence of the coding region for 
the protein of -, the scaur 1* gene is the one represented 
by SEQ ID No.: : 5 i# Sequence Listing. The amino acid 
sequence of the protein encoded by this gene, ^hich is 
£tt^aked : on the bas^is of the above nucleotide 
sequence, is the one represented by SEQ ID No. 6 in 
/Sequence ;ListMg. By the hybridization with the use of; 
this' fee si s t a ht :ge rie scaurl R as a probe , a DNA fragment' 
containing, a sensitive gene (scaur I s ) and having the 
'xes't.-tMpt:£&fi &nzyiK& ".map of Fig. 2 is isolated • £mom -a •■ 
sensitive strain . This gene has a nucleotide sequence ' 
^represented by SEQ ID No. 7 in Sequence Listing* The 
. ainino acid sequience of a protein encoded by this gene, 
which , is estimated on the basis of this nucleotide 
sequence, is the one represented by SEQ ID No. 8 in 
Sequence Listing. A comparison between the sequences 
of SEQ ID No. 7 and SEQ ID No. 5 reveals that a 
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mutation from T to A occurs at the base at the 
position 852, while a comparison between the sequences 
of SEQ ID No. 8 and SEQ ID No. 6 reveals that 
phenylalanine at the residue 158 is converted into 
tyrosine at the amino acid level, thus giving rise to 
the resistance. The spaurl gene has a 58% homology 
with the scaurl gene at the amino acid level. Thus it 
is obvious that they are genes coding for proteins 
having similar functions to each other. When genes and 
proteins being homologous in sequence with the- spaurl 
and scaurl genes and with the proteins encoded thereby- : " : 
are searched from a data base, none having a- homology f 
of 35% or above is detected. Accordingly, it is clear 
that these genes and the proteins encoded thereby are 
novel molecules which have never been known 1 hitherto:. 

By the hybridization with the use of the DNA 
fragment- of the res i s t a n t gene scaur2 R as a probe, a 
DNA fragment containing a sensitive gene (scaur 2 s ) arid- 
having the restriction enzyme map of Fig. 3 is 
isolated from a sensitive strain. 

The nucleotide sequence of this sensitive gene is 
the : one represented by SEQ ID No. 9 in Sequence 
rXist ihg : and the amino acid sequence of the protein 
encpele<d r by this gene, which is estimated on the basis , 
of this nucleotide sequence, is the one represented by 
SEQ ID No. 10 in Sequence Listing. As the result of 
the homology search with the scaur2 s gene and the 
protein encoded thereby, it has been found out that 
cystic fibrosis transmembrane conductance regulator 
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(CFTR) of mammals alone has a homology as low as 31%. 
Compared with this CFTR, however, the part having a 
high homology is limited to the region around the 
domain of the nucleotide binding . It is therefore 
obvious that the protein encoded by the scaur2 5 gene 
is a protein which is completely different from CFTR 
in function and has never been known hitherto- 

In order to prove the importance of the aurl gene 
in the growth of cells, genes for disrupting the aurl 
as shown in Fig. 4 and Fig. 5, in which genes coding 
for orotidine-5 '-phosphate decarboxylase ( ura4 + in the 
case of Schizo . pombe , while URA3 in the case of S. 
cerevisiae ) have been introduced midway in the aurl 
gene, are prepared • When these aurl disrupted genes 
are introduced into Schizo* pombe and cerevisiae 
respectively, the cells having the aurl disrupted 
genes cannot grow at all . Thus it has been revealed 
that these genes and the proteins encoded thereby are 
essentially required for the growth of the yeast 
cells . 

As the above examples clearly show, a gene 
regulating aureobasidin sensitivity can be isolated by- 
using a organism having sensitivity to aureobasidin as : 
a star-ting material and by carrying out the cloning 
with the use of various mutagenesis methods and / or 
screening methods depending on the organisms or the 
methods ♦ Also, genes being hybridizable with the 
above-mentioned genes are involved in the scope of the 
first invention of the present invention. A gene 



regulating aureobasidin sensitivity can be isolated by 
the following method. The genomic DNA library of an 
organism having sensitivity to aureobasidin is 
integrated into, for example, a high-expression vector 
of a yeast and transformed into the yeast- Then a 
clone having aureobasidin resistance is selected from 
the trans formants and DNA is recovered from this 
clone. Thus the resistant gene can be obtained. As a 
matter of course, genes obtained by modifying some 
part of the gene regulating aureobasidin sensitivity 
thus obtained by some chemical or physical methods are 
involved in the scope of the first invention of the 
present: invention . 

The second invention of the present invention 
relates to a process for cloning a gene regulating 
aureobasidin sensitivity which is characterized by 
using the gene regulating aureobasidin sensitivity of 
the first invention of the present invention or a part 
thereof as a probe. Namely, by screening by the 
hybridization method or the polymerase chain reaction 
(PGR) method with the use of a part (consisting of at 
least 15 oligonucleotides) or the whole of the gene as 
obtained above, a gene coding for a protein having a 
similar function can be isolated. 

For example, a pair of primers of SEQ ID No . 11 
and SEQ ID No. 12 in Sequence Listing are synthesized 
on the basis of the DNA nucleotide sequence of the 
spaurl* gene represented by SEQ id No. 1. Then PCR is 
performed by using cDNA of albicans , which is a 
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pathogenic fungus, as a template with the use of the 
above-mentioned primers* The PCR is carried out and 
the PCR products are electrophoresed on an agarose gel 
and stained with ethidium bromide. In Fig. 6, the 
lanes 1, 2 and 3 show the results obtained by using 
c'DNA of albicans , cDNA of cerevisiae and cDNA of 
Schizo. pombe as a template, respectively. As shown in 
Fig. 6, a certain DNA fragment is specifically 
amplified. 

By screening the genomic DNA library of C. 
albicans with the use of this DNA fragment as a probe/ 
a DNA molecule having a gene (caaurl ) , which has the 
same function as that of the spaurl and scaurl genes 
and having the restriction enzyme map of Fig 7 is 
obtained • The nucleotide sequence of this caaurl gene 
is the one represented by SEQ ID No. 13 in Sequence 
Listing and the amino acid sequence of the protein 
encoded by this gene, which has been estimated on the 
basis of the above nucleotide sequence, is the one 
represented by SEQ ID No. 14 in Sequence Listing. It 

5 has a High homology with the proteins encoded by the 

• spaurl and scaurl genes . 

By screening the genomic DNA library of C. 
Albicans with the use of a DNA fragment comprising the 
whole length or a part of the scaur2 s gene represented 
by SEQ ID No. 9 in Sequence Listing as a probe, a DNA 
fragment containing gene (caaur2 ) , which has the same 
function as that of the scaur2 gene, and having the 
restriction enzyme map of Fig. 8 is obtained. The 
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nucleotide sequence of a part of this caaur2 gene is 
the one represented by SEQ ID No, 15 in Sequence 
Listing and the amino acid sequence of the region 
encoded by this gene, which has been estimated on the 
basis of this nucleotide .sequence , is the one 
represented by SEQ ID Wo. 16 in Sequence Listing, 2.fe-< 
has a high homology: with the correspond i n g region "of- 
the protein encoded by the scaur 2 gene. 

The €Mi£d; invention of the present in^eiatiori 
r<9l&t£s tp ah oligpnucleo^iide comprising r^L&. 
vbcise s' ; whi:c'h; : :;S|%rves^ ; :a s^ the;- above - rrie n t i o tie d£ :hiic 1 eic 



~j'l^Z: 'M'&M 




' -Spa"^ enzyme ^m^p^yas^ 

" "g^;/l : v^ .^Figf' izVifi^ 




"\pB^^^^^seWf a hd : t h£ ;e:b.n-^ 







: = rr ^Sl®ic t : io h enzyme oa££)b I e of recoghizing 

;^jl^^d/ng s ite , eleictrophores ing; and then ^xeisi?hg 

■■ ' '[■ • ..... . • .. ■ .- .... ' . ■ ■' • ■ ■- - ■■ .;y : ^;^mm^^mmmm»m^ 

y^^^^L nucleic, acid : :g-i?x5^^:>-can :^b^ : - ] '^^WSBS§§§W^^^ 

^on^t^ synthesis, with' tM'-'usefot ■ 

^'.^-•pN^-. -^'^t h'e'sa'Z.er • .or . g^tie amplification teehft^qwes ; ;b^ ■ 



I^U- :-"v.f v-' 




PGR on the basis of the nucleotide sequence of SEQ ID. 



Nos , 



13, 15 or 21 



in Sequence Listing. 
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This nucleic acid probe can be labeled with a 
radioisotope or a fluorescent substance to thereby 
elevate the detection sensitivity at the use. 

The fourth invention, of the present invention 
relates to an antisense DNA of the above-mentioned 
gene regulating auredbas idin sensitivity 
fifth: invention of the present invention 
an tisens e. -RNA: thereof • : The : introduction 
antisense ;DNA;:or a-ritisense RNA into 

.^^^^^^b''^^^1s^% ; the expression 
tegu^ating -auiF^^bas idin; :: sensitivity 
. , , As ^xampiesv b DNA 

£i;ritr^ 

^egy^L fa^ng^uip^bas idihV: ;^erfs;it ivit y 



S&^Bvf^^ ^ma^rSe : ■ 

t^nh^x^ample. pf >this antisense #$A> It - V^irp 
i^b^q]aeriGe/-^f, an> antisense DNA^of trhe 

el u;^e.o^a v S;idih;' v s e n si t'ivity of \. .SEQ? I D ; ^p?.^;Jv 
Vffeagment obtained '-I' 
irjca^yiftg', • s oirte.- - ^a.f t of such an ■yarfeisje^n^^v:^ 
.synthesized depending on such &n 
segue nee may be used as the antisense 

liltS^;^^ : "V. -'As;:"'e'xaiinpies-'' of the antisense RNA to be introduced, 

IffitfS^^^ to the genes regulating— 

^"ehsit ivlty- v of SEQ ID. Nos . 1, 3, 5, 7, 9,. 





• br, 21 in. Sequence Listing .ana. some;; 
may/^be • cited ^ -SEQ ID.; INo.. 17 itf S^gufeiTfc^ 






r 

■ft- : 



13, 15 or 21 in Sequence Listing and some parts ^ -^'fWi^m 

■ . - '. . -V'..-; .'- X'^9$&'&>0% 

thereof may be cited. SEQ ID No. 18 in Sequence 

Listing shows an example of this antisense RNA. It ; 'iiK^^S 
represents the sequence of an antisense RNA -of . the. ■= " - 
gene regulating aureobasidin sensitivity of SEQ '■• : T&mj&ziP. "' ' *""'"' 
1 in Sequence Listing. A fragment obtained by 
appropriately cleaving some- part of such ari; ahtisensV/' j; 





/*;c hemic a;s = tb^pireyent 




:^e. usab^e : 
iO^s^&^s'^s^ vsuch-," as; ; myco^^v-.K'ii 
#8aft^.n^ ^amp.u : nt-/of 

:au*ebba%Cdd^W\^.^ ' " 

in ve nt ioh of the present invention 
iK^i^ <■ < ,.->wi.eivtt-"--w .-civ^ie'cbnibinarit'-' plasmid having a gene, coding 

-'-W prote;in ^regulating aureobas idin sensitivity. 
^^^^;:;'^^-^V' ] : '■■-/being, .integrated ^ into an appropriate vector-. For 
pft^J^ in which a gene regulating 

life x ; ? '; : ' 
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aureobasidin sensitivity gene has been integrated into 
an appropriate yeast vector, is highly useful as a 
select ion marker gene, since a trans formant can be 
easily selected thereby with the guidance of the 
chemical resistance by using aureobasidin. 

Also, the recombinant plasmid can be stably '• /•, • 
carried, by v for example, Escherichia coll. Examples ^pf 
vectors- which /aire usable in this case include pUCI 
pWHSy- 1 ^^^S^0pa^l^XM.^ arid^pTVllB . pAU-PS h^iri^ 
sp^urj^en^ integrated, therein is named pSPARl ;$jral5?f.- 
the ~spaui:I ,s gene integrated therein is, rh;k^^)r^ 
IjfP -She-^sc^ii^Zf gene integra^'dfe. ' ■. 

^^p^; W£W& ; ' V ' /: : ^K#%e'ihp;is^ nametf. ^iS€^l : ^'^^p : lexll9 ; vector! !R^rig . ;tfe'f ; 

fk^i^-'*^Z'*J% /■* . ^ i--:£>. ■ a 1 1 r? T' ' * rr can 0:r : i ■' rf -h <a rr t~ a'-k es/^ '-K.Kca rsiei • n \ ic " n a me d ' p C AAR 1 - .' 

.the eaaur2 gerife 
^^H^e^rt' is^/h^med^eMR2i^./ Each; o§Ni|e^ ^;§L;J-J 
£ ' a s # /tr h s^f o r me d . rrito £ - - • \eb;loy : ;i'¥t^;';fe" 



... r ---^^m 




Lj6;ie J : -;:'to expr^3;S^5i'ese'..- pl-a : smid.s; -:±fc?a?Tv ^ T -..^-%: 
:S^fe:^-ar^jenfeji i.s. :redU:.c.ed~ • e"kG?$a5?i'vi^Olf^0%: 
{ GRF) tp be; traifsly^ 



|g^^dg^Satee^ y&ator . Thlis ^an-,e^ recomb^n;ai^t^ 

6b t a ined/i Whe ri E . coli is used;-a£-.:/the- 




fc;;:^j^asmi:ds " .such as pwl 18 may be used as a vectofv;^ 
;exprefssion plasmid. when a yeast is used as :: 
$^£ : "V£h£ y:h&s£: r - .plas-mids such as p¥ES2 may be used as the 
i|^^gye'Qife ; o"r:-.' rVfajen: • mammalian cells are used as the host , 
/r^S^i^^^ as" pMAMneo. may be used as the vector. 
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The seventh invention of the present invention 
relates to a trans formant having the above-mentioned 
recombinant plasmid which has been introduced into an 
appropriate host. As the host, coli, yeasts and 
mammalian cells are usable. E. coli JM109 transformed 
by pSPARl having the spaurl 5 gene integrated therein 
has been named and designated as Escherichia coli 
JMlQ9/pSPARl and deposited at National Institute of 
Bioscience and Human-Technology, Agency of Industrial 
Science and Technology (1-3, Higashi 1 chome Tsukuba- 
shi Ibaraki-ken 305, JAPAN) on 13 April 
1993, in accordance with the 

Budapest Treaty under the accession number FERM BP- 
4485. E^ coli HB101 transformed by pSCARI having the 
SC aurl s gene integrated therein has been named and 
designated as Escherichia coli KBlOI/pSCAM and 
deposited at National Institute of Bioscience and 
Human-TechnQlogy, Agency of industrial Science and 
Technology on 13 April 1993 in accordance 
with the Budapest Treaty 

under, the accession number FERM BP-4483. coli HB101 
transformed by pSCAR2 having the seaur2 R gene 
integrated therein has been named and designated as 
Escherichia coli . HB101/pSCAR2 and deposited at 
National Institute of Bioscience and Human-Technology , 
Agency of Industrial Science and Technology on 13. 
April 1993 in accordance with the Budapest Treaty 
under the accession number FERM BP-4484.R, coU HBlOl 
transformed by pCCARl having the caaurl s gene 
integrated therein has been named and designated as 
Escherichia coli HBlOl/pCAARl and deposited at 
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national Institute of Bioscience and Human-Technology, 
Agency of Industrial Science and Technology on 1 
December 1993 in accordance wich the Budapest Treaty 
under the accession number PERM BP-4482 . IL.. cpli HB1Q1 
transformed by pCAAR2N having a part of the caaurZ 
.gene integrated therein has been named and designated 
- as . E s c he r ic hi a coli HB1 01 / pCAAR2N and deposited at 
National Institute of Bioscience and H u ma n^TB<z^v\6^<^^^ 
: Agehcy of Industrial ■ Science and Tecnnology; ; ^: pil^.^ 
-December 199 3 in accordance with the Budapest- i>ip^hpr : :^ 
'under the: ; .aG cession nunib'er FERM BP-4481. ■. ' ■ : .y 

■ ..;A : ^r^ris£orrtaht; ^ap expr es s ing- •- a rvprptei^?;;^^ 

■ regulating- '.aur'eobasidi'fr sensitivity caiv.be" obta ; i'h^'4^ 
: transf orming, a. expression/ recombinant plasmid- int:o '-arb^.y 
^a'pprppfi'ate/;h'6st as-vd'esbf 'ibed ■ above . For - ^:^yfr'^ ;. 

V'y4a : st-vha-vi'ng !.:'a .-rebon^inant plasmid- as shown . in ^'Fig^fy^. 
vintioduced;. thereinto -is usable for this . purpos'ev; : ; :v •' 
: y [ v /,VThe: v ^"4gh"-feh ■ invention "of " the"', present' - invent ion. -ft^^v : '*".*' 
>rs-lavt.e s, - 1 o ■ a-process -for ■ producing' a protein ' .. y\"h" 
-reglilatin^ s ens it ivity which oginpr i&e - 

ViifidU6 : sfcan'§ according to - the sixth 

o>v -th^ -preseftt -; invention which ' .cottt^-irts ^'a;^ \ 
;;gefie^co^in;g - fcor- t his protein , in an appropriate . , •. : V.v 
•inu^itibnal - medium, allowing the expression : of the" c . ^ ; 
pi.bt ein > : then- recovering the protein from the cells '-or, 
•the •medium and .purifying the same. For the express.ib'h - 
; o,f- : the gene coding for this protein, col i, a yeast 
^r .^mamma lia n;-. cells, are employed as a host, when t.he'' 
yeast having the recombinant plasmid of Fig. 9 is 
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incubated in a medium containing galactose, for 
example, the protein regulating aureobasidin 
sensitivity which is encoded by the scaur I s gene can 
be expressed . 

The ninth invention of the present invention 
relates to an isolated protein regulating au reobas idin 
sensitivity . As examples of such a protein ' r those 
encoded by the above-mentioned spaurl , scaur 1 ,. scaur 2> 
caaurl and caaurZ genes can be cited, ^y. 

The spaurl 5 gene codes for a protein fr&^rng.^ 
amino acid sequence represented by SEQ ID No .. 4 in.;, - ,„ 
. Seq.^ ''scaur I s gene codes. £.or : ;a 

•^protein amino acid sequence r ep^^^.fite'd- }: ixy0^; 
SEQ No - 8 in Sequence lasting . By the n^rtlier n- • y : S-;:- : 
ohybr idiza with ■ t he ^ \is&>o$ a DNA ' f ragmeht ' 

sp^u r 1 getie ks > a prob^, . are .detected- f rg>nv^a; :; ^ >p 

•::^en^it ; iv:e . strain- (;Fig> . • ihus the ' e^r^s; : s;ie^-v ; Qf 
^p&^^^^gi^i^ne-- is confirmed. \ ■■■■ 

■ ■- ^$.%gyJ l$0:--is\. an. autor^ic^^ tfe-||s^Bs' ■ 

'. o f v t/h^ ; h^r t her n hybrid i 2 at ion wherein mRNASfrob^;^ 
;f r.^ipce^i-s -:<0 : - a ;sens it ive strain of gchizo^ ;: j^|^^ 
^,te;he3%o^ : growth phase ( lane 1 ) , celis • of ' a ; - te£ 

' the logarithmic growt : li";^)hais^. ' ;(i;%nei' 
2 ) , c^ells of the sensitive strain in the stat : ipn^ry^ ; ;.C^" 
^phraisfe (lane 3 ) and cells of the resistant strain iri / 
th<a stationary phase ( lane 4) are elect rophoresed oh a 
i . 2% agarose gel containing formaldehyde. 

The tenth invention of the present invention 
relates to an antibody against the above-mentioned 



24 







protein regulating aureobasidin sensitivity. For 
example proteins having amino acid sequences of SEQ 
ID Nos* 2, 4, 6, 8, 10, 14, 16 or 22 in Sequence 
Listing and peptides comprising some parts of these 
amino acid sequences may be used as an antigen, The 
former antigens can be prepared through the expression 
in a transformant followed by purification, while the 
latter antigerts can be synthesized on, for example, a 
marketed 7 'i^ynt'ifie's'jrzer. : ,ThQ antibody is produced ;by th<e\ 
-c^nven^i ; J m^hod. For example , an animal such . %&}&A 
rabbit is with the above-mentioned, pf^te^^ 

■ oir a^gjept.ide^ an adjaiyaite^tb^ 

A mono^^rii'l ■ . -,v;"; <M 
y^in^i^^ pr^diiced -By- ;f us ing; ■ aritibbd^f p'rodu 

;.;B^ce^HL^ y - wJfiqH^ha^ '-by i^m^^^^^i^^ -; 

^n;ian,bi^(B r n ; ,r " -'^x0i^^^i^dL->p^%%B , screening ^^b^i^m^^if 
V^^^&xK^p' t^0^x^k- i-eh t'i^ody^ and incubatin 

X^<§ji^ ttes^e-v 

f^nj^i^ in i^i^'i;t-re^ment: arjd-:^agnG§|sJ: r ;: 

^4§r^^ in. which they-agbve^.. 

Vjfie^^ suck as myGQseSv 

; ^a^epti^3e\ J c or re spo;rid in g to\ -thex^to-ti'.; 
^^^^^ in the amino acid- , 

•^^gu^n^fe'Koj. 'i/SE^^DV'HjD-i'- -.8 is synthesized on a 
-^pi#^^S^e^ ; :ra)ft^^ then bound to a carrier proteifeft ^Hjeiif : 
;a&pS^ therewith and thus a poiyclofiai : ; 

«a^fei]|©ciy,; is-. • bB^aittfed ; In the present invention , 
^i^^K'^od/e^, :i^mg4^>-;he nio*«sy ari ilh ( KLH ) is used as the qarrie'r 
•'f|^p4^ bovine serum albumin and 
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regulating aureobasidin -sensitivity by using -the'; \' ; ?'^? : \.y-J^^^l^^^^i 

; ; 'abpve-mentioried ; antibody. The detection can carrd^^:'??^ 

— ." " ■■■ " . . : ' -• : . 'i"-?''- ' \':-'-'v^PM^f'^^A 

^..-oufc-by -detecting:. the- binding" of the antibody =• to the v'J 7 .;- V^^^^0$M 
. i^p^iein--- 02: - measur ing -the amount of binding. ;Foir . 



ovalbumin are usable therefor. 

The eleventh invention of the present invention 
relates to a process for detecting a protein 





=||i|^ gene can be dete^^d^'fg^^y^; 




Fig. 11 shows the results of the western blotting 
wherein the proteins prepared from the cells obtained 
by the incubation in the presence of glucose (lane 1) 
or galactose (lane 2) are subjected to SDS-PAGE. A 
main band binding to the polyclonal antibody of the 
present invention is detected at around 38 kDa. 

The twelfth invention of the present invention 
relates to a process for detecting a gene regulating 
aureobasidin sensitivity, for example, mRNA at the 
expression of a protein, by using the above-mentioned 
oligonucleotide as a nucleic acid probe. This : process- 
is applicable to the diagnosis for various diseases;/" 
including mycoses , associated with an abnormal amourit 
of mRNA coding for the protein . For example, nucleic 
acids are precipitated from disrupted cells and mRNA 
is hybridized with a radioisotope-labeled nucieie a6i^g— 
prober on a nitrbeellulose membrane . The amount of 
binding can be measured by autoradiography (Fig. 10 ) ; . 
or with a scintillation counter. 

The- thirteenth invention of the present invention ; 
relates to a v process for efficient screening of a 
n<^el;;a^ using the trans formant of the 

seventh invention -of the present invention or the 
protein regulating aureobasidin sensitivity of the 
ninth invention of the present invention. For example, 
a drug exerting its effect on the protein or the gene 
of the present invention can be efficiently found out 
through a comparison of the activity on a transformant 
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containing a sensitive gene with the activity on a 
transf ormant containing a resistant gene or a 
comparison between the activities on transf ormants 
differing in expression level from each other. Also, 
the screening can be efficiently carried out by 
measuring the affinity for the protein of the present 
invention, for example, the activity of inhibiting the 
binding of radiolabeled-aureobasidin to the protein. 

[Brief Description of the Drawings ] 
[Fig, 1] ' 

Restriction^ enzyme map of the genes spaurl R and 
spaur I s regulating auredbasidin sensitivity- 
[Fig. 2] 

Restriction enzyme map of scaurl R and scaurl 5 - 
[E^g. 3] 

Restriction enzyme map of scaur2 R and scaur 2 s . 
[Fig. 4] 

Structure of a : DNA for disrupting the Schizo. pombk 
spaur I s gene . 

\. 0tg. 5 ] ' , :; 

. ; - Structure of a DNA for disrupting the S^ cerevjisiae 

scaur;l s g<enei •-• 
[Fig:. 6] 

Results of the detection of the aurl gene caaurl 
carried by albicans by the PCR method. 
[Fig. 7] 

Restriction enzyme map of the caaurl gene carried 
by albicans* 
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[Fig. 8] 

Restriction enzyme map of the caaur2 gene. 
imq. 9] 

Structure of a plasmid YEpSCARW3 for expressing Vttofe 1- 




0,9% Nad. Then the cells were mutagen ized with 
EMS at a final concentration of 3% at 30°C for 90 
minutes. After neutralizing by adding 8 ml of 5% 
sodium thiosulf ate, the eel Is thus treated were 
• ■;fo$w'e's-t.e& by cent rifugat ion (2500 r .p*m. ,- 5 'minute s) f 
washed twice with 6 ml of physiological saline arid: 
then •suspended in 2 ml of YEL medium. (3% of glucose^ 
0^5% . of . ;yfeas^ ;,ex.trra.c.t ) . The 1. suspehs ion was ViriGuba't;eti ; v>; 
' a «V ^t^,-^or^:^p<^i:S' -.dn^er; ;.-s£irring and thea-^-pre^de)c| 
?;:0%^ r ;-.YEA ; "; 
\ ^kgj^- ) c d'h t a^_ni r n g 

" daysv;. two i : Qte 
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^tiii%S'> i-e - r . THRO 1 TH^O^v^^T^O'S^jy 

The se; iMfc& fet s / were 



;Vr^sista^ of ^^auredtos^dirv^ 






■^spLmj^%^.i'^i^^ .they :, »ai=e f hot hiu t ant s h a vinij 
^^rug;^^s^^aWc^ a :resis^ar^fe,^s] 

•' V V ! V : teach^f Mhe above-mentiphed reis is tant 7s^^:irisf ; 
r-THR.b>f . f ^ThR;0 4: >f THR'0:5 > - THRO 6 and THRO 7 was crossed: witjv 
'^^rmafl; cells of Sctiizo> pombe LH121 strain ( mating/, v . ; 
•'^fey^: • ft.* /; ^gelipfey/pe' ade6-M216 / . ura4-Dl8) differing in 
>;#afcMigg^y;^ §ipi:oid '• cells obtained were examined ■ 
r^SbfeuSi. ■H^hfe.^-cd'sAs^tanGe to aureobasidin . Similar to the 
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resistant strains, the five diploids formed by 
crossing the resistant strains with the normal one 
were resistant to 25 fxg/ml of aureobasidin A, thus 
proving that these resistant mutations were domin^rtt^^':^^ 
To perform the tetrad analysis,, the above-meint ioned 
diploids were subsequently inoculated on an MEA me diunw 
(d%W(^^nialt extract , 2 .5.% of agar) for spo^^^ion^ 
ihcubafced ■■ at - 2:5^G : f or -2 days . Prior to ttt£v 
■ ^thie^ddiplold-- cells, replicated DNA -on the :|^^9iSm| 
• ■ jfeheSh - unde^ent-^^^ ; ■m^s;ifetp / £Gpm>-@sc*x eacft 
\ ■;y-^Qn0k-xn£hg M'pux- . ~d s^psp^r^^q't '^tftie hap loid 
sp&re*S£ '*$fe£e U s e ^ a r^ate dj^%#^^ 
^^^■y z :^ : ^3^i^€^ ■ to gdrmiiri^t^ ^ %h^W^v^Ai piaffe, ■ ^^9^^^^^%. 
^^^'^i^n®tipri> p-E"' coidft^su^ rfes^?tan^;i^p; 
t^^^S?&^'t v^to^^si^i:h^.ciS "* t^^e^fed^dn^^s : wafe^d^ 

^^fesp^ ■ the ^sepa^'a^dioh 

^^^that:^. the . aur epl^s&d&nv, >^^^at^^t: : 
^^i^jt^ion in s 
^fpmp^ was 
^^^^rtj^hefefi^ ^fi^vfee sis&ap t geh^ : s^ 7 o.^A^||eg 
; ^i^n£^h£d> "£av£ j^ut^ identic ^1 

±e+ : a mutant of the 
f obtained by crossing the -m^tan^ 
. train in the above tetrad 



was crossed with another variant THR,0 4 ; : ^ 
j^ty^ev^) bin the ME A plate, as described ateov^^ 
a^^sporiul^tiori^ -•" the . tetrad analysis was ?; 
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^p^^^^^^ ' AS ^ : ' : ' i?6?s ^^'' 'S^i °* t& ® : coloriie? '' ■i<Drmed" 
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from four ascospores showed resistance to 
aureobasidin, which indicates that the mutational 
genes of THRO 1 and THRO 4 are the same with each other. 
Similarly, the five mutants were examined and it was 
thus found out that all mutations occurred on the same 
gene. This gene regulating aureobasidin sensitivity is 
named spaurl, the normal gene (sensitive gene) is 
named spaurl s and the mutational gene (resistant gene) 
is named spaurl-. 

1-c) Preparation of genomic library of aureobasidin 
resistant strain 
Genomic DNA was extracted and purified from the 
aureobasidin resistant strain THRO 1 by the method of 
P. Philippsen et al. [Methods in Enzymology , 194., 169 
- 175 (19 91) ] . The purif ied genomic DNA (8 ^ig) was 
partially digested by treating with 5 U of a 
restriction enzyme Hin di I I at 37°C for 10 minutes, 
deproteinxzed with phenol/chloroform and precipitated 
with ethanol . The partially digested DNA was 
electrophoreses on a 0.8% agarose gel and DNA in the 
region of 3 to 15 kb was extracted. The DNA thus 
obtained was ligated with a yeast-E. coli shuttle 
vector pAU-PS (2 jtig) which had been completely 
digested with Hindi I I by using a DNA ligation kit 
(manufactured by Takara Shuzo Co., Ltd.) and then 
transformed into E^ coli HB101 . Thus a genomic library 
of the aureobasidin resistant strain was formed. E . 
coli containing this genomic library was incubated in 
50 ml of ah LB medium (1% of bacto trypton, 0.5% of 
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bacto yeast extract, 0 * 5 % of sodium chloride) 
containing 100 ng/ml of ampicillin and 25 f.tg/ml of 
tetracycline at 37°C overnight. Then a plasmid was 
recovered and, purified from the JE^ coli cells > 
1-d) Expires s ion and cloning of aureobasidin 
resistant g£ne spaurl R 




1 



the 



The plasmid originating in the genomic -'library of 

aureobasiddrn: ^resistant ;• strain as prepared- -above^/v •/ J.- '7?ih0^^^$MM^\ 



■''\i&s/^t.^%i^^^\\j\^o a; -strain Sghizo . pornbe . ■ ?J%1$& "\ 
v&%K^vm§^dd' rofSok'a^^k'i^ e.t' [ Nucleic Aci<^^is^ ; rpR5 




II 




^; ;fta&|pgeri^b^ 

Wt^^^SSMS^X^ ; DMc^ ; containing^ 





^c&i^i^^ ; 5 -ml. of' -a. liquix^j 

sulf ate . afcfcfcrS 

-i l^ufeihe^ ^ter • ihcubatih at 30°C for 2 days, J t\^r/./f-^ 
%jpia§*^a"< .was • -rfeGbVeced-- from the propagated ; cells 

; ;-#hpd pf I. Hagah et a 1 * [ J . Cell Sci., 9|, 5:87 - 59.5 . ■"4. 4^.;^S^3iS 
(^0iS98;8 : )l ■. ..■^■■N^m^4^V■-''^e , ■ cells were harvested from the 
«f c^4tour^ : (5 mlf "by : ^entrif ligation and then suspended ±w 
" u i ; '5^i^ buffer containing 
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1.2 M of sorbitol and 2 mg/ml of Zymolyase. Then the 
suspension was maintained at 37 °C for 60 minutes. The 
cells were collected by centrifuging at 3,000 r.p.m. 
for 30 seconds and suspended in 300 \il of a TE [10 mM 
of Tris-HCl, pH 8, 1 mM of EDTA] solution. After 
adding 35 \il of 10% SDS, the mixture was maintained at 
65°C for 5 minutes. After adding 100 ^il of 5 M 
potassium acetate, the mixture was allowed to stand in 
ice for 30 minutes. Then it was centrif uged at 10 , 000 
r.p.m. at 4°C for 10 minutes and a plasmid DNA was 
purified from the supernatant by using EASYTRAP™ 
(manufactured by Takara Shuzo Co., Ltd-). 

This plasmid was transformed into E^ coli HB101 
and a plasmid DNA was prepared from £U coli colonies 
formed on an l»B medium containing ampicillin and 
tetracycline. This} plasmid, which contained a DNA of 
4.5 kb, was named pAR25. Fig. 12 shows the restriction 
enzyme map of the DNA of 4.5 kb in pAR25. To specify 
the gene region , Hin di I I fragments or Sac I fragments 
of various sizes were subcloned into the pAU-PS 
vector. These DNAs were transformed into normal 
jy74r5 cells by the above-mentioned method of Okazaki 
et al. and the acquisition of aureobasidin resistance 
was examined. As a result, it is revealed that a 
Hindi I I - Sac I 2.4 kb DNA fragment contains the spaurl* 
gene. The restriction enzyme map of this DNA segment 
containing the aureobasidin resistant gene spaurl* is 
shown in Fig* 1- This fragment was cloned into a 
pUC118 vector (named pUARS2R) and then the DNA 
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nucleotide sequence was identified (SEQ ID No * 1 in 
Sequence Listing) . From this nucleotide sequence , it 
is revealed that the spaurl R gene code for a protein 
having an amino acid sequence represented by SEQ ID 
No. 2 in Sequence Listing. 

1-e) Cloning of aureobasidin sensitive gene spaurl s 

By the same method as the one employed in the 
above c), genomic DNA was extracted and purified from 
normal cells. After partially digesting with Hin di! I , 
a genomic library of the normal cells was constructed. 
An E^ coli stock containing this library DNA: was 
spreaded on an LB -agar medium containing ampicillin 
and tetracycline and incubated overnight at 37°C. The 
colonies thus formed were transferred onto a nylon 
membrane (Hybond™-N, manufactured by Amersham) and the 
colony hybridization was performed. 

As a probe, the above-mentioned DNA fragment (2.4 
kb) obtained by cleaving the spaurl* gene with 
Hindi 1 1- Sac I and Labeled with [a- 32 p] dCTP by using a 
random primer DNA labeling kit (manufactured by Takara 
Shuzo Co., Ltd.) was used. As the results of 
screening of 5 x 10 4 colonies , five clones being 
hybridizable with the probe were obtained. Plasmids 
were purified from E^ coli cells of these five clones. 
As the result of the cleavage with restriction 
enzymes, it was found out that all of these clones 
contained the same DNA fragment of 4.5 kb (named 
pARNl ) . The restriction enzyme map of the DNA of 4.5 
kb in pARNl was identical with that of pAR25 shown in 
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Fig. 10. Therefore, a Hindi I I -Sac I 2.4 kb DNA 
fragment which was a region containing the spaurl s 
gene was prepared from pARNl . Then it was cloned into: 
the pAU-PS vector and this plasmid was named pSPARl . 

By using this plasmid pSPARl , a strain Bj_ coll 
JM109 was transformed and the trans formant thus 

v obtained r was nained.;,and designated as E s c he r ic hia coll 
jMl 0 9 /.pSPARl . It has been deposited at National - 
.Institute of bioscience, and Human-Technology ,. : -"Ageri<^X- 
: 6X ;.-fcn^iSs t'rial; \Sei^ncev':ah*<i : Technology in acci^Siai^e>^^ 

rWi#fc"t v the a'cces s ion / ^mxi^i:^^} ; 

■'^RM#Bfe^%48'5 . ^ Thl^ aining - t h'^;^ . 
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i, -\ r'au"£e'oba;s^^ had< th^:;;:;; ; ;" " >£-;'7V ' 

vi7es^;ictio;^ : -grrz^ Fig ♦ ■ 1 ancU ;t ^^;DNfe. £ . 



i^lp^^ the ■ one;: reprfe^h# ^d^b^ 

^.^tfij^.;^..,^.;.,^,.. ^-^^^j^^^ ^ey^l:ed^-^h^^he^^J 

%p^0^ -;g£He^<^^ -h&y ing; ;t -^>^i^^<D;;;^^|^ 

/s^uenefe^e'^ 4 '-in' ^q^en#- ^'M^ 
"^^^M^P'-tX'- "^i^^hg^-an^y:, ^Hen-compared'^^ith. fehe> res ista^t: ; ^ene^ 

111©® " £ 

^^iSiil^^'- ^lferiife^ teo cysteine; 




:d; -a^t .^he iresidue 24 0 :h^^be"eti^^";l 




Mxa^l^ - 2;: Gioriihg . of au-repbasidin sensitive -genes : ; 

sciurl and scaur 2 originating in buddinig^ 
■ '■ .. , yeast ^S; . cereyisiae 

2 : -a^>S:epa^ra^i6n of aureobasidin resistant: mutant of 
.- .-• ^Sv. cepeWj|sCiae 

•.':-Ai ? s'tra:i^ S:i : : cerevisiae DKD5D (mating type a , 

' A . • 36 
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genotype leu2-3 112, trpl, his3) having a sensitivity 
to aureobasidin at a concentration of 0,31 ^tg/inl was 
mutagenized with EMS in the same manner as the one 
employed in the case of Schizo, pombe . Then resistant 
mutants were separated on an agar plate of a complete 
nutritional medium YPD (1% of yeast extract, 2% of 
polypeptone , 2% of glucose) containing 5 ^ig/ml or 1*5 
-lig/ml of aureobasidin A, After repeating the 
mutagenesis .several times, 34 mutant clones were 
• 6bt.a[djnfe.d..'- ; :Tfte;se.. : mutants were resistant to more- -than. 2;5k 
^/riil^df. estimated as having ,.: not \:'$ ^ 

niuitiple dfi^ but a aureb£asidin^;v : 

.'specific resdl's£ance,. mutation, 

2^6 ) Ge net ic : anally si s ' ; , v : )■•'[■''■'':,■'• 

\; -.' ;;S ; i.mlla;r .to case of ^ Schizgv V;: ;y 

: : p8mb& i ; it he iqenetic analysis \u.sing the tet£a*4 analysis-^ 

arid -ih^e- cpmgle^nBa^pn test, was .performed , \ . , ^j/. 

Asj. - 3 a- ires u^ : t/;,;^he genes - could be classified into two , ; 

types. ThVse aureobasidin sensitivity 

; we^e/.;n^3. se^aurl . .and scaur 2> the res istant genes i. 
i;^ol^^^£rpm; /.ttife •-re^i&t&rit mutant were named ^sca#rl R ; 
^n^lV%^iur-2* f - a'hd^ tlie vs^ native genes isolated from tH^: 
;C$0i>;s;iJ; ive^wiid^ty^ Strain -Were named scaur I s and 
^s^aur2 s r ; respectivelv . 

The R9 4 A st rain . had a gene wit h dominant mu tat ion- 

(. scaur 1 R ) . It has been further clarified that the 

scautl gene xs located in the neighborhood of the 
..meti4 -gene- of- the eleventh chromosome* 
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2-c) Preparation of genomic library of aureobasidin 
resistant strain having aureobasidin resistant 
gene scaur 1* 

Genomic DNA was extracted and purified from the 
aureobasidin resistant strain R94A by the above- 
mentioned method of P. Philippsen et al . The purified 
genomic DNA ( 8 jig ) was partially digested by treating 
with 5 U of a restriction enzyme Hin di XI at 37°C for 
10 minutes > deproteinized with -phejial /G:hlorp£orm;p4nii :r 
precipitated with e : ttianol ♦ The partially. digest^df^D^i^^ 
thlas ^btai^ri^dv-was; ^l^fe&rophoresed; on: a 0^-8% a^K^|g_..^ 
gel arid DNA in iffe iriegidh- rof 3 to 15 kb -was . , ' ; X'^;X xi- 
exfcfcacfced -The DNA- thus obtained was iigavted -.wix&i^xX-* 
y&as^-rffi. .£oli v vs^hu±4i^ vector pWH5 { 2 ^tg ) yfKj^h^ha^^ 
been: : ;cpmpletely ;diges^ed:^ith Hin di 1 1 by k&ing; ;aX0i& : — 
.i-igatioh- :Kit^ aiid: ithen ^/tr^nis formed into Ev-e6|l -^^%x^ 
Thus' :"^ wa;s formed. B« cbli ; .fionfea^n^^i.; 

this^'^^ribmic library was, cultured- in 50 m£'':pi£ ■ *4n^B^-'- 
•ft^dium 5 : ^ontaijiih'^; ampieil;lin and- feefcraeyc 1 ijrie^/atri'SIf:^ 
.Qyfernight. Then a pi as mid was recovered ahd- t 
AfMSm^the . .Ei*. ooli cells . 
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-2^) rExpre^ion; and cloning of aureobasidin : : 

' ;;:^e$&starit gene scaur 1* x;X--TxrX 
The- above-mentioned genomic library of t'h.e R9%M-X-:, 
strain was- transformed into S r cerevisiae SH3 328 
(mating type a, genotype ura3-52, his4 / thr4 7 
leu2-3 • 112) in accordance with the method of R.H- 
Schiesti et ai. [Current Genetics, 16, 339 - 346 
( i : 98 9 ) ] . The transf ormed cells were spread on a 
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minimum medium SD plate [0,67% of yeast nitrogen base 
without amino acids, 2% of glucose, 2% of agar] 
containing 25 ^ig/ml of uracil, 35 jig /ml of histidine 
and 500 \xq/ml of threonine. After incubating at 30°C 
for 3 to 4 days, the colonies thus formed were 
replicated onto a YPD agar plate containing 1.5 ^ig/rnl 
of aureobasidin A. A colony thus formed was inoculated 
into 5 ml of a liquid YPD medium. After incubating at 
30°C for 2 days, a plasmid DNA was recovered from the 
propagated cells by the above-mentioned method of I . 
H-agan et al . This plasmid was transformed into a 
yeast again and it was confirmed that the obtained 
transformant had acquired aureobasidin resistance. 
This plasmid, which contained a DNA of 3.5 kb, was 
named pWTCR3 . Neither the DNA fragment of 2.0 kb nor 
the DNA fragment of 1.5 kb obtained by cleaving with 
Hin di II exhibited any aureobasidin resistant activity 
alone. Thus it is confirmed that the gene is 
contained in the DNA fragment of 3.5 kb. Fig. 2 shows 
the restriction enzyme map of this DNA fragment of 3.5 
kb containing the aureobasidin resistant gene scaur 1 R . 
The Hindi I I fragments of 1.5 kb and 2 kb were each 
cloned into pUC118, followed by the determination of 
the DNA nucleotide sequence (SEQ ID No. 5 in Sequence 
Listing) . From this nucleotide sequence, it has been 
revealed that the scaurl R gene codes for a protein 
having an amino acid sequence represented by SEQ ID 
No. 6 in Sequence Listing. 
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2-e) Cloning of aureobasidin sensitive gene scaur I s 
corresponding to aureobasidin resistant gene 
scaurl R 

By the same method as the one employed in the 
above Example 2-c), genomic DNA was extracted and 
purified from the parent strain cerevisiae DKD5D. 
After partially digesting with Hindlll, the DNA was 
ligated with pWH5 and transformed into coli HBlOl . 
Thus a genomic library of the normal cells was forxneidv. 
An E * coli stock qont a in ing this library DNA was: 
;^preaded on -an JSB^agar medium containing ampiciili^ ^ : 
and t etracycl ihe and ihcubated overnight at 3 : 7:?GV^Jfe: 
^e^oh&es '; ttmsy: f grmed >/fre transferred onto a -n^p% ; : : 
Iflll^^^ ( arid-'-the colony hybr idiz a^ion.^was; " 

iplft ; "'- V ■ ^0p^dt<o\^^:^ ^ pro^ev tpe- .DNA fragment of 3v5 

*$0&- 'V. ? ; Cf'^bfeiinfed <.in~ 't:he : ^abovie Example: .2~d ) and • laEbel^ ; ^i*fefe 

^ <±::- : 7- ;S " V ••■ : .v?.- : ' ' ' . ' . ' {■_■>■/ , / „ 

l <x-^£~] dCTP 'by us^ing ^ ra#oin : primer DNA lab^lih^; ^Lt 

W^^tM '-^g*- 'M^^^^^'^^' -Taka^ra -Sh 4 uzb-Co. , Ltd.-) was used-:*- as 
' J^lf^ colonies, seven . . 
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Partes .bjs'iri^-. liy%:Miz-able with the -probe-were 
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coli ceils^ of 



t^S^fi^ >>^;o^ai'ri'e J l . PlasmMs were: purified from E. 

'■■ As";^he; : result' of -the' cleavage witli" ; 
^!flM-- : ^^ ; ft^ " ^ e '&f the 3.e clo:nes contained a- ,. ; 

-.pfv'^5-, kb : . This DNA fragment had the ; 

^^iES:-'^-^ V-:' Restriction enzyme maf> of Fig. 2 and thus j:udge.d---as: 

WM^fmM^^: ■ ' ■ ' •- .. /" ■ 

/;d0ntainiftg the:, scaur I s gene. The plasmid containing ■ 

^^^;tf^^^ .-was- named pSCAR.1 , while E^ coli .,- 

$M0" '^'^y- "'^'^tfB^i)!" itaving this plasmid introduced therein was named 

gi;-^' " - -arid designated as Escherichia coli HBlOl/pSCARl . This 

K-l S S5 ; ' : ' r V •. ■" 40 
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strain has been deposited at National Institute of 
Bioscience and Human-Technology, Agency of Industrial 
Science and Technology in accordance with the Budapest 
: ; Tireaty^ accession number FERM BP^4483 . The'- : 

of 3 . 5 kb obtained by partially dige^^ri^i 
psfe^l'^wit^ was-- subcloned into pUGii;8 ari^^Ke 



. .. ; . iM 

; le;C;^i§II 




,.?.^V"¥.^^ V ?. . . . ... 

- - : 1 nucleotM^ was : determined ( SEQ ID 

^WMi-j, '-#'-£t: :,:7 in Se^u^ncfe fisting-) ♦ A comparison with vfeh*£ 
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igene s6aur 2* •' 

It^BMBHW^^ r oraiqi-n'at-ihq-7. .in • - 

^n6^^y.%;xm,^ty v 6/f " th.e. ;^2^8.B strain were transformer 
j;fc^^|^ iiae SH;3328 by the above «meri#i$ififed' : <?V 
sehiestlv From the transformed . ; ;i 
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strains, an aureobasidin resistant strain was 
isolated. Then a plasmid DNA containing the sca.ur2 R 
gene was recovered from this trans formant by the 
above-mentioned method of I. Hagan et al. This 
plasmid was transformed into a yeast again and it was 
confirmed that the trans formant had acquired 
aureobasidin resistance. This plasmid, which 
contained a DNA of 8.5 kb, was named pSCAR2 . Fig . 3 
shows the restrict ion enzyme map of the DNA fragment 
of- 8 .5 kb containing this aureobasidin resistant gene, ; 
seaur2*. coli ; HBlpl having this plasmid pSGAR2 
introduced therein was named and designated as 
Escherichia :- cofel WB1$ 1 /pS^AR2 . This strain has been 
deposited atv National Institute of Bioscience arid 
HUman-Teehriorogy , r Agency of industrial Science -and • • . 
Technology in acqpfedance with the Budapest Treaty 
under the . accession number PERM BP-4 4 84 . By using 
BamHI, EcoRl, ^dlll and DNA fragments of 
various sizes, v?er# prepared and cloned into the. H pWH5 
: yee t br t these qpia smid s were transformed into S* 
cgreyi^iae DKD5D in accordance with the above- 
#en%a<3ned ■ method of R,H. Schiestl et al. then it was- 
examined whether t^hes;e transf ormants had acquired 
aureobasidin resistance or not. As a result, none ot 
the trans formant s of the DNA fragments was a resistant; 
one. Thus it has been clarified that the DNA fragment 
of the full length is necessary for the expression of 
the aureobasidin resistance. 
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2 - h ) I s 61 at ion of aureobasidin sensitive gene 

scaur2 • cojrtesppnding to aureobasidin 
:; ;r . - ; resps^nto^ ' 

. -:Anv:^>.; G'bli stock containing the genpmib:, 

prepared , : f rote norittal ceMs #f <Vi 



picilli^ 'ah$$Mi 



Imee^epr^ent^d by ;SEQ ID No. 10 in SeqW^nc^ v"; 
estimated v 



Example 3: Gene disruption test on spaurl 5 and scaur I s 
genes 

3^a) Gene disruption test on -spaurl 3 gene 

In order to examine whether the aureobasidin : 
sensitive gene spaurl s is necessary in the cell growth 
by the gene disruption test, the plastnid pUARS2R 

in Example 1-d)- was first cleaved wi^hv Bal Dt v ?;f : 
; and: Ec&TZZI - Miier ^eliminating , a DNA fragment 

^p£h : "ia : " i DHA? 
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or ARS2RBT22: :ura4-6 introduced thereinto. These cells 
were allowed to undergo sporulation on a sporulation 
medium MEA and subjected to the tetrad analysis. As a 
riesult, it was found out that two of the four 
ascospores formed colonies but the residual two spores 
formed no colony. That is to say, the spores 
suffering from the replacement of the normal spaurl s 
gene by the disrupted gene ARS2RBT22 : :ura4-l were not 
propagated. It has been thus revealed that the spaurl s 
gene is essentially required for the growth of the 
cells . 

3-b) Gene disruption test on scaurl s gene 

The plasmid pSCARl prepared in Example 2-e) was 
partially digested with Hind II I to thereby give a DNA 
firagmfent of 3.5 kb shown in Fig. 2. This DNA fragment 
was dldned into the Hindi II site of pUC119 and the 
obtained product was named pSCAR3 . The obtained. 
pSCAR3 was cleaved with StuI and Eco T22I. After, 
eliminating a DNA fragment of 0.3 kb, the obtained DNA 
Ms ligped with a DNA fragment (1.1 kb) of URA3 gene 
Which had been obtained by cleaving a plasmid p¥EUra3 
(manufactured by Clontech Laboratories, Inc.) with 
Hindi I I and EcoRI and blunting. Thus a plasmid 
pUS CAR 3 . ST2 2 : : URA3 + and another plasmid 
. PUSGAR3 . ST2 2 : : URA3 A , in which the URA3 gene had been 
inserted in the opposite direction, were obtained. 
These disrupted gene were excised in the Eco RI site in 
the scaurl 5 gene and the EcoRI site in the pUC119 
vector by cleaving with EcoRI. The scaurl 3 DNA 
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fragments containing URA3 , SCAR 3 . ST 2 2 : :URA3 + and 
SCAR 3 . ST22 : : URA3A ( Fig * 5), were purified. The 

DNA f raqments were trans formed into diploid; 




" -Itih^^f ER^ v ' ; I S4< )' by- -the : -above-mentioned /mefe'H'otf 6f^ .-T : Ws^If^^^I 



fR-H*; Schiestl arid tran^f ormantSf were soreejiedsdrfe^c 
>^gaf ;'p^ait# 'C©tttainiTi;g leucine-. The -trans f ormfr^^ 




^mi-^W^-^, 3^035 - 3039 (1983)] . . 

■ '< ■'■■'7." . 

; -wafe : • pur^f^ed by using Oligotex^-- 

^a'Kar^ Shuzo Co. , Ltd . ) . ThJe 





purified poly(A) + RNA (2,5 ng) was separated by the 
electrophoresis on a 1.2% agarose gel containing 
formaldehyde and transferred onto a nylon membrane 
(Hybond™-N) . After immobilizing, the hybridization was 
performed with the use of a Hind 1 1 1- Sac I fragment (2 
kb) of the spaurl* gene labeled with [ a - 32 P]dCTP as a 
probe. As a result, both of the 

normal cells and the resistant cells showed a band of 
the same amount of about 2 kb. In both cases, this 
amount underwent no change in the logarithmic growth 
phase and the stationary ghase (Fig. 10) . Fig. 10 is-' ' • 
an autoradiogram showing the results of the northern 
hybridization ; wherein mRNAs obtained from cells of a , 
sensitive strain of Sbhizo. pombe in the logarithmic 
growth phase ( lane 1 ) , cells of a resistant s t r a i ri i n 
the logarithmic growth phase (lane 2), cells of the 
sensitive strain, in the stationary phase (lane 3) and 
cells of the resistant strain in the stationary phase 
(lane 4 ) are electrophoresed on a 1.2% agarose gel 
containing formaldehyde . 

Example 5 : Determination of the activity of scaur I s 
gene 

5-a) Construction of plasmid YEpSCARW3 (Fig. 9) and 
YEpSGARWl 

The plasmid pSCARl prepared in Example 2-e) was 
cleaved with Hin di I I and a fragment of 2 kb containing 
the whole ORF was excised. This fragment was inserted 
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into the Hindlll site of a expression-plasmid YEp52 
having a promoter Gal 10, the expression of which was 
induced by galactose in a medium. The plasmid having 
the scaurl s gene which had been inserted in such a 
direction as to be normally transcribed by the 
promoter Gal 10 was named YEpsCARW3. Fig. 9 shows the 
structure of this plasmid. Further, the plasmid having 
the scaurl 55 gene inserted in the opposite direction 
was named YEpSGARWl . 

5-b;) Trans fdrinatibn by plasmids YEpSCARW3 and 



By using 5 \xg portions of the plasmids YEpSCARW3 
and YEpSCARWl, the diploid cerevisiae cells with 
the disrupted scaur I s gene prepared in Example 3-b) 
were transformed. Then trahsformants were screened on. 
an SD agar plate. These trans formants were allowed to 
undergo sporulation on an SP medium and then subjected 
to the tetrad analysis. When the expression of the 
scaur I s gene was induced by using a YPGal medium ( 1% 
of yeast extract; 2% of polypeptone , 2% of galactose) , 
; the ascospores fbrmed from the diploid cells 
^transformed by YEpSGARW3 all underwent germination 
while two of the four ascospores formed from the 
idiploid cells transformed by YEpSCARWl underwent 
/germination but not the remaining two. It is thus 
conceivable that the cells with the disrupted scaurl 5 
gene have reverted to the normal state by introducing 
YEpSCARW3 containing the scaurl 5 gene into these 
cells. Accordingly, the use of these cells with the 
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disrupted scaur I s gene as a host makes it possible to 
determine the activity of normal aurl -analogous genes 
carried fey other organisms . 

Example \;:i5/:: , ^GbIl^ iriwtion- "aii'd cloning of aurl . and taur2 
-v :^feftes ; (caaurl, caaur2 ) carried -by : G> - •- - - :: 

V6;-a^ ^ g'ejne by the PCR metHQd/ 



•;to-'sa;y^ 
corres-go;n^i f ng,;; 
■to. l^^g^|^±o^ 
Jj§^ vEis'tiih,g=':' of Scfi^^j ^ 



^o^t^ohsv^ o'f : : SEQ ID No . 8 in- Sequence Listing of 
^V-vffje e ev>i s i j=ie/ ) " were employed • 



ft- ; 



mi.-;;."- 



mag? 




PGR was performed by using these primers and the. 
above-mentioned cDNA as a template by repeating a 
cycle comprising treatment at 94°C for 30 seconds , one 
at 48°C for 1 minute and one at 72°C for 2 minutes 
25 -times. As a result , a DMA (about 350 bp^beingy, . 
almost the same as cerevisiae and Schizo v . ;pombe^ 5m 
length was amplified (Fig. 6) . Fig. 6 shows pa€t^n^ 
obtained by carrying out PCR With the use bf cDl^t^ 
G > a^bicans^ . (.a^ahe 1) , cDNA of Sv c ere^so^; ^(|l 
and cDNA. of Schizo ^pomb^ ( lane 3 ) as a temp 
ei&G li'ro^.h : ^ac h^PC-iR'. product ion anv<a^fi$s£ : 

vVStid^* sta&riihg "w^ 
6 r-. fc>;) : Gioning^': b^aji^l;: ^engv^caa.ur 1 ) of 




9 ^0^J^.m^ ; »,m_^_:f% _ ^ 




£ ^ Jv^ a *. . J ■ 




: . /Genomic, ; j5NS> .\^;kfex£r act&d and: 
^sStain^^ byj' fcfie s ame ^me^hod 

.;-gone'^ : des,crilbe^^ ) .'.;^f ter 

^4^^#^g,4^1^ff yjfM^ te^y tHe D^A .f ragmeht v wasv>l 
: : wi?th',,'a T-raplex^&^^^^T^ Vhdchrhad been ;e 

digest ed& ;;a:ridltrart& irit"# 

: -HBttpl'^ ^Thii s/ ; -a^genomic iibr^airy of albic^nsc ;-^was^ 
■^p^fejp-ar.ed-. FrpA;^t;his l.i^ibr.aSrfy;, . a DNA fragment of 
r ^K^I^^^^hfe^^^OL g^rte JbT albicans ^s'.Glone^^ 

us iiVg?i t:h^ DNAf 1 fragment ,of;..C> albicans obtained 
- BG id^is c r-ibe d^i n E x amp 1 e 6^a ) , which had been^ : 
: iti&gW <$<x^ 2 '&faGTl? by using, a random primer pi?A 1 
; kit (manufactured by Ta^kara Shuzo Co*, Ltd, ), as a 
; f^r^bei This DNA f ragment :had a restriction enzyme: m^p 
'shown in Fig. 7 arid the DNA nucleotide sequence 
"thereof is represented by SEQ ID No. 13 in Sequence 



SO 





•A- .... -tfgSi'A -.-J .'- - ' - ^ ■ <^ Jf^'SisSSiB 
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Listing. Based on this nucleotide sequence, it was 
estimated that the caaurl gene coded for a protein 
having the amino acid sequence represented by SEQ ID 
No. 14 in Sequence Listing. When compared with the 
scaur 1* protein, a homology of as high as 53% was 
observed. A Traplexll9 vector having this caaurl gene 
integrated therein was named pCAARl , while E. coll : - . 
HB1 0 1 . trans formed by this plasmid was named -and : 
de s ig nated- as~yfl scher ic hia coli HBlOl /'pGAARl . /This ' ' < 
/'s':tra ? in h^s ; b^eh^dfeposited: at Rational Institute of ;[y : ^J\ 
...Bioscience and Huni^iJ^Teic hhbi0gy , Agency of' 'ind^st^xafe^ 



7 -^&aM^^ 




t r e;'at with ; : Hin dI 1 1 tb/M; 

: M£%^W£-<^ Further,, if was integrated ■-:iM«?> ^ 

iir complete iy dige s ted wi^h. ^H*n dE£I: . . 

)^$M^m^^P^ : r-\^ ^ft^^by ^r^pfee^a ^plasinid^ f or expr^ssxngr-c&^arl.^;;: • 

.n;amed- pT0AARl ♦ ■ :->'-^-:.^ 

iR^vta s- ^xtrac ted and parif ied; from a ; ^ 

Igjjij^^ -['The journal of I . iO:^ 

^fe. :^ . < ' '.r ■ ■ . . W.v-: 

tMBSt^^ ^r ^l4^M20;(lf993 ) ] by the sa^ ^e^hqd-^ I 

^•K^$4t"^& • /'--^s-- if Hfe-:Wii6,raeserib^d. -in .-Example 1-c) . 'After 

igtsp^s^^ • :_ • ^ 

^^^^-•'/-f^^v-v M(^%:fedtfcr ^ifeH^ -H|md -111, the DNA fragment was 




W^¥ y y ' J ' 

mi,:* 



^ifefi^::;#Ueil8 Sector which had been completely 
y.,: : ; ^:diq^^^dr:wiLt'h xHind III and transformed into coli 
^/HB 101. Thus a genomic library of albicans TIMM17 68 
: was prepared. From this library, a DNA fragment of 4.5 
- ^kb^ confadining the aurl gene of albicans TIMM17 68 
■i-^was: cloned by the colony hybridization with the same 
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m~ ■ ■ 



probe as that described in Example 6-b)-(i). This DNA 
fragment had the same restriction enzyme map as that- 
shown in Fig. 7. Next, a part of the DNA sequence 
containing a ORF in this DNA fragment was determined. 
The DN& nucleotide sequence thereof is represented-, by y 




SEQ .ID .No-: 21 "Ah ^SequBhce : Listing. Based on this " ; ^P^M^f^B&^W^ 
huclebtide. sequence, it was estimated that -this .~g£rfev ' : y^ "=^!|ilS;|J^^^|p 
coded: for a <protein having the amino acid s^ueh^qe; 
-j^ej^esefe .22 in Sequence, ^i^rtingf; 

: :%We : : amino ^'ci^/se^ue'nce- d.f- the caaurl prot'^'inv. 
; ■■ \ ajlbicairs - ' TT-lMXiM ■-- ^wasf compared /with that --^y-€he;4c^u^ 
■ ; p^^ the am^h&'a^d^ 

: ;'sequfenees^^ l:^./tp ;'3 ; 8KLrrppsitions aiid/ 'tha^ 




i^^w^^^d^jfiticA'l'. with- th'e' ^^I'l^^^lifl^^^^ 

r ■ 2 ■ ■■ to . ■ - ... : v . ..... ; .>■ :: c'^/^^^^jmcm^^^t 





.;/'>sequ;ences-' ■ip'fc- the 
.''3 ; 8 ; 2^p^^ 384— to 424-positions 

y^^^A^ of caaurl pirot^ 

^SEQ^ -4;Di.;:Nb:. : ' '2;2^in Sequence Listing) in C> ■ e&fy&c&ns 

f V''T0^1^&8:-.' : ' : .. . • : . y 

^ ■ ^Howev.er, serines at the 382- arid ^2^p0s^t^o^'^0r:: 
SEQt ID- N6v 14 in Sequence Listing were r epl aeed^ .wit^lr ;^ 

' ^oiiiies at ttie 383- and 425-positions of SEQ XD\ti t o-t^' i 

;v''-:22:;;in, Seq.uenee Listing * 

6-e) Cloning of aur2 gene (caaur2) of albicans ' 
Genomic DNA: of a strain albicans TIMM0136 was 
digested with BamHI and ligated with a pTV118 vector 
which had been completely digested with BamHI . Then it 
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was transformed into E^ coli HB101 to thereby prepare 
a genomic library of Cj_ albicans . On the other hand, 
the DNA fragment containing the scaur2 s gene obtained 
in Example 2-h) was cleaved with Hindi I I and Pst I to 
thereby give a DNA fragment of 1.2 kb. This DNA 
fragment was labeled with [a- 32 P]dCTP by using a random 
primer DNA labeling kit. By using this labeled DNA 
fragment as a probe, the above-mentioned albicans 
^glnomic library was screened by the colony 
• -^: > ^JSxadiza*ion■ ^ .■ 'Thus- a pi as mid containing a DNA 

fragment of 8.3 kb was obtained. A part of the DNA 
7 /is&guteWce ^.ugs : t'reai , in^•of the BamH I site of this DNA 
' \J|?agmeKt -.was. -deteinnined (SEQ ID No. 15 in Sequence 

listing;:) ; -BaB^'/Qa feh&s sequence, an amino acid 
; <%~r9'fegue^ SEQ ID Wo. 16 in Sequence. • 

;V £istd^ It corresponded to the amino ■ \ 

,; acid- 'sequence of the 1230- to 1309-positions of efche - 
^mkno acid sequence' of the scaur 2 gene (SEQ ID No. 

of as high as 77%. Since this 
^y^T^^ii^S^f^ icfed a part of the C-end, the g^ribmic; 
: r ^l^ 6-b) was further screened" 

;i:^^^u&iti&:'thiLS #NA fragment as a probe. Thus a DNA 
; ■ Jra^rtient of 6.5 kb having the C-terminal part was 
: obrtaifted. Fig. 8 shows the restriction enzyme map of 
%he. DNA region -containing the caaur2 gene thus 

A pTVll8 vector having the above-mentioned caaur2 
- , gehe of 8 .3 kb integrated therein was named pCAAR2N, 
while E. coli HB101 transformed by this plasmid was 
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named and designated as Escherichia coli 
HB101/pCAAR2N, This strain has been deposited at 
National Institute of Bioscience and Human-Technology , 
Agency of Industrial Science and Technology in 
accordance with the Budapest Treaty under the 
accession number FEHM BP-4481. 
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Example 7: Preparation of antibody against protein 

coded for by scaurl s gene and staining of 
S. cere vis iae cells and detection of said ; 
protein by using this antibody. 
7 -a) Preparation of antibody 

SCARl-1 (SEQ ID -No , 19 ; in Sequence Listing ) 
comprising a pepjtikie corresponding to the ami^ ae^ds; 
; at the r£s idiie 103-to 113; in the amino acid sequence 
'•o'f -:';SEQ- ID' jo^; ; ?'- ; iri: Sequence Listing having cystine ; 
padded tip the? N-erid thereof and SCARl-2 (SEQ ID No- 20 
in Sequence Listing ) comprising a peptide 
/ eq^re sppndirig to the amino acids at the residue 331 to 
3^ of SEQ ID No, 8 having v 

?-^^^in^:j^d^d to -v the N^ehd thereof were synthesized 
■-^by^hSr :: Fiftoc. ;Splid phase synthesis method and purified. 
^y^rev€!j?se phase. HPLC. Thus 10 mg portions of these , 
pe^xies ,.were- obtained. To the N-terminal cysteine of 
v-eabti-oi these synthetic peptides, KLH was bound as a 
eatrier protein . By using this binding product as an 
^antigen, a rabbit was immunized and an antiserum was 
Obtained. This antiserum was further purified on an 
affinity column prepared by binding the synthetic 
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peptide employed as the antigen to an agarose gel. 
This a polyclonal antibody being specific for the 
synthetic peptide was prepared. 

7-b) Staining of cerevisiae cells with antibody 
A strain cervisiae ATCC 9763 was cultured in 
a YNBG medium [0.67% of yeast nitrogen base 
(manufactured by Difco), 2% of glucose] to thereby 
give a suspension of a concentration of 3 x 10 7 cells/ 
ml. To 1 ml of this cell suspension were added 0.11 ml 
of a 1 M phosphate buffer (pH 6.5) and 0.17 ml of 37% 
formaldehyde. After slowly stirring at room 
temperature for 1 hour, the cells were harvested by 
cent rifugat ion and then suspended in 20 ml of ah SS 
buffer (1 M of sorbitol, 0.2 % of p-mercaptoethanol , 
0U M phosphate buffer, pH 7.5) containing 20 ^g/ml of 
Zymoiyase 20T. After treating at 30°C for 1 hour , the 
cells ^rere harvested, washed with the SS buffer, 
suspended in 1 ml of the SS buffer containing 0.1% of 
Tritoh" X--100 and then allowed to stand for 10 minutes. 
This cell suspension was placed on a slide glass which 
Md been coated with poly (L-lysine ) and allowed to 
stand for 10 minutes . Next, a PBS solution containing 
1% of albumin (BSA) was dropped thereinto. After 
allowing to stand at room temperature for 15 minutes , 
the excessive liquid was removed and then a PBS 
solution containing BSA containing 0.02 mg/ml of the 
aht*S€ARl-l arttibody was dropped thereinto. After 
allowing to s%and at room temperature for 60 minutes 
and washing with PBS containing BSA three times, 
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antirabbit IgG antibody labeled with FITC (antibody 
concentration 0.02 mg/ml ) was layered over and allowed 
to stand at room temperature for 1 hour. After washing 
with a PBS solution containing BSA, a small amount of 
a mountain solution, which was a solution prepared by 
dissolving 0.1 g of p-phenylenediamine in 10 ml of CBS 
(150 mM of Nad, 50 mM of CHES , pH 9.5), adjusting; the 
pH value to 9.0 with 10 N NaOH and further adding 90 
ml of glycerol, was layered over. Then a cover glass 
was placed thereon to thereby give a specimen. This 
specimen was observed under a fluorescence microscope 
to thereby examine the intracellular distribution, of- 
the scaur 1 protein . As a result , it was found out that 
this protein was di,st£d?bu^ed^ all over the ce?l 1 s . 
7 -c ) Detect ion of protein coded for by scaur 1 gene by 
using antibody 
The plasmid YEpSCARW3 prepared in Example 5^a| was 
introduced into, a normal haploid S^ cerevisiae SH3328 
to thereby give a trans f ormant. . This trans formant was 
cultured ; in ;a YPGal medium or a YPD medium and the 
c^M^ v?ere harvested by centrif ugation . The cells thus 
obtained were suspended in a buffer (1% of Triton 
X-100, 1% of SDS, 20 mM of Tris-HCl, pH 7.9, 10 mM of 
EDTA, 1 mM of DTT, 1 mM of PMSF) . Further, glass beads - 
were added thereto to disrupt the cells by vigorous 
vortex. Then an SDS loading solution was added thereto 
and the protein was denatured by treating at 95°C for 
5 minutes . After centrif uging, a part of the obtained 
supernatant was subjected to SDS -PAGE and the protein 
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thus separated was trans fered onto an Immobilon 
membrane (manufactured by MILLIPORE ) . This Immobilon 
membrane was treated with Block Ace (manufactured by 
Dainippon Pharmaceutical Co., Ltd,)* Then the 
antiSCARl-2 antibody prepared in 7-a) was reacted 
therewith as a primary antibody. After washing, 
antirabbit IgG antibody labeled with peroxidase was 
reacted therewith as a secondary antibody and the 
mixture was thoroughly washed. Next, it was color- 
developed with diaminobenzidine and a band of the 
scaur 1 protein -was detected. Fig, 11 shows the 
results . 

Fig. 11 shows the results of the detection . ol the ; f; 
:|)rotein rpiega^ f rom the cells incubated in the YPD 
•ifedrum: ( 1 ) andv the protein prepared from the 

celilis ^incubated in the YPGal medium ( lane 2 ), each 
subjected to SDS^PAGE, by using the antiSCARl-2 
antibody . The cells incubated in the YPGal medium, of 
whie h s c au r 1 gene had been induced, showed a specific 
bahd, , 

* [Effects of: the Invention] 

• According to the present invention, a novel protein 
regulating aureobasidin sensitivity and a gene coding 
for the protein, i.e. , a gene regulating aureobasidin 
sens it ivity are provided . These substances are useful 
in the diagnosis and treatment for diseases caused by 
organisms having the above-mentioned gene, such as 
mycoses . The present invention further provides an 
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antisense DNA and an antisense RNA of this gene, a 
nucleic acid probe being hybridizable with the gene/, a 
process for detecting the gene by using this nucleic 
acid probe > a' process for producing a protein 
regulating auteobasidin sensitivity by using a 
■trarisformant h^ihg t^he gehe introduced th^reinto^ an 
antibody for the pfcoteiri and a ^process for d^t^ctings ; 
theV profee^^^ They aie also /; 

use-feu^^ and" treatment of •d&£ease;s^ ^ r .^| 
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Sequence Listing 
SEQ ID NO : 1 
SEQUENCE LENGTH : 2385 
.SEQUENCE TYPE : nucleic acid 
' ; STRAN'DEDNESS : do lib I e 
' TOPOLOGY : 1 i near 
: v ;M0iEC'ULE TYPE .: genomic DNA 
- ;:S E-Q 0 ENCE , D ES C R ! I;P T-I ON •• : • 
v \i :$Gf £t;T T T#5 C Gt.GTjG C A A AAGTT-CCTTT 

: . <tidaBkm,~ at-ta t-at ta'-t- aj ataatta'g 



(I'm 



mm*.- 





^(JeTCCTGGA AGTCTTCCA'G 
^^CftATeCAA ATGGCTTTeC 

ac.gWcgacg tatgcagtac.. 



^^CGT^TGTT -CGGCAGTAGC ATTTACACTG 



|®^^^ ■= '^S^^>^G ^G^GGt T'^G C ,vA:T CT-C T TC AC ' GCTGGATGGG 
; " ^GlTTCG^CGjATACGGGTTC tgcttttatg 
f ; A G C TTAC . C G A C C A CT A C TTTGTAGATT 



Mr - 9- '■ 
wet -v - 



CTGGA'ATTGG 
CAATTTTATA 
GG.TTAATCGG 
tjGCAT:fT"AAT 
GGTTAATTCe: 
^GVWVTGfC 
iA^CAAGfr 

aa^t;ggtgatg 

tFt'iG T e A T T G A 

GGTTGACCGT 

CAA^TTTATT 

•G;JG:TTtTAGG 

*A.A.CCACGGA 

CGGCTCCTT.T 

TTTGGGCTCG 

CCTGTTCTCC 

GTGGCTCTCC. 

ATTGTTTTTC 

CCATGCTGGA 

GATATGTTCT 

TGGTCGGCGG 

m 




ttttttgaggv ; a^a«Ca¥g|p : 

AAA A A AAXAA^AiAAAATAGCcI 
TCCATCTT.T.Tv? 
.A;GGTAGT:Tiffc| 

ttacgaaatt; 

TG.GT^TTTiCGl^C«A^«16;0ife^^ft^P 
GGAAACA^G.G: 

GACACATTTG G^TWTGT;GW^ 
ATCTCCTGG'A: 
TCCTT'T ; AA#H 

TTAGT CTTGT; 
GA:CA.CT¥G|A>i 
TAGCATCCTT- 
TATCATTTCfef 
AACTTTTGCT 
T.CCTTGGTCT :C 



TAACTCTCCG GTtGTTTTTG 

AGCACTTTTC GTTTCGCAfG 

ATGGCTTTGC TOGTCTACTA' 

TATGTGTTTA GCTATTATAT 




CCTTCGTTTT 


TGf Tf MAAG 


ct a rcrTTrr 

V t ftVVJV-V» 1 


P &PAPTTPP A 

V ft V ft V 1 J VI V ft 


A A PTPPT AAA 
A ft I* I u u I ft ft A 


ATPPTTPPTT 
A 1 vv ! 1 lu 1 1 


GGGAAT^GGA 


GTTTGTTATC 


CACGGTf ATP 


HTPTTTPPP A 

Utvl I t v> Vli ft 


A A A A A PPA PP 
A ft A A A v> O ft uv 


ft ft V 1 Vy. U 1 iViU 


CTCGTAtCGG 


PAGPPf ATAP 

V» ft A_J V/U VA J ft V 


TTAPTTGGA A 

I 1 ftUI 1 VJ V-l ft ft 


PPP ATTPTTT 

VJUvlA I I 


T A P T P A A A A P 
I A v i v AAA A v 


PPT A A TPP A P 
Lv I A A 1 vj v A vi 


TAGPPTTPAT 

1 ftv*\*V> * i V^ft I 




A APAATATPP 

ft ft Vr ft ft 1 ft 1 VI VI 


A APTTPPT A A 
A n V 1 1 u V I A t\ 


C bCCT A TP A T 
1/AlvVO A 1 V A t 


P A A TCrTCCC 
uA A 1 uu I v vu 


TGGCTTCATC 


ATCACCTGAG 

ft I vn vv 1 VTft VJ 


CCCTTAPPTA 


PTPPTPPTPP 


TP ATTTP ATT 
1 uA J t 1 u A I i 


C. A TPPTP PTP. 

lift I VU 1 V Vy I VI 


CGAGTAf CAP 

\/Un Ul ft. v vn.v 


TTPPTPPATf 


TTTP, ATPPA A 

i t 1 VI ft 1 UVftft 


PTP ATPTTPP 

U I Vft I V I 1 


TT A A A TP A A P 
1 1 AAA 1 VA A V 


PTPPTTT A AP 
u i w v 1 f 1 AAu 


AATATATTTC 


CAAAAGCTAC 

\*-n.r\-r\-t\ vi v i. ft v» 


ATG AT AG ATT 

ft t VJ:ft 1 ftV ft 1 I 


PA PT AG A ATP 

VI ft V I ft VJ ft ft t V 


PPTTTP A TTP 
u vj I i t vi A I 10 


AT APTPPT A T 
A i A U I vj vj ( A I 


TGGAATG ATG 

t U VJ ft ft IVlftlU 


TTPTTP A TTP 


TPTTTTTT A A 
1 U I. i t I 1 t Art 


PTPTT A A TPT 
w u J 1 A A i v i 


PAPATPPA TT 
uAvA I vlvA I I 


P A PTP VTTPT 
uAu I VA 1 i v \ 


TTAPA ATTTG 


TA A A A TT A A T 

t nftftft I Inn ! 


TTPT A TP A PT 

I 1 U 1 ft 1 Uft u l 


A AT TTTP A AP 
A A M 11 vj ft A U 


PA A P P T A T TT 


TP PT A TT A A T 

I uu I A 1 1 AA I 


A PP GP TTTTG 


PTPTPPAPTT 


PPTTTTPP. A A 


A PTPTT A A P A 
A v I l> i 1 AAUA 


PPP A TT A PPP 


PPP ATA T PT T 


PP A PTP TP AT 

. v Vft vi r vj \ U n i 


P TATA fiH TAT 

VJ i ft . 1 ft VJ VJ I A I 


T TP TP P. T TTT 
I t vi J V U Mil 


TTT AT PA TTT 
I 1 1 A 1 li A 1 1 1 


PPPTTA ATA A 

vlrli 1 1 A A 1 A A 


AP A A PTPTTT 

A U AAU I v 1 1 1 


T atppap Ptt 

I. A 1 v LAvi v 1 1 


PTT A P A PTP.T 
V 1 I AL»A v/ 1 vj 1 


P A A PTP TTPT 
v AA v 1 u I I II I 


P A A AfTA A r* A 

UAAAUGA AGA 


C-A I 1 1 AG A AT 


T 1 tA 1 i 1 TGG 


T t a T T T f T T P 
1 1 Ai 1 Hi 1 lu 


TP A TTT A A A T 
1 uA 1 I 1 A A A I 


p p t T-Tp a p a t 
t U 1 11 u A 1/ A I 


A A TTTT A A AT 

A A 1 1 I I A A A T 


T TGG FT! GAA 


x t r*'T t ri*P A 

ATGTGTGTGA 


GAAGGCTTGT 


TIT ATT C ATT 


TAGTTTATTG 


CTTGTTTGCA 


CGAAAATCGA 


GAAGGGAGCA 


TTAATGTAAT 


CCTTTTTTAT 


TCTG.TAAAGC 


GTTTTTATAC 


AAATGTTGGT 


TATAGGTTTC 


■TAAAATAAGA 


ATATTCTTAT 


AATAATATAG 


TTTTTTCTAT 


CATTTGTTAC 


ACACACTAAA 


GAGACATTAA 


GGA'TAAGCAA 


ATGTGTTAAA 


ATGATAATAT 


ATTTTGGAAA 


CATTTATAAA 


GAAATTAAGG 


AGCTTTGACT 


AACTACATTT 


TTGTTTTTTT 


CCTAAGCAAA 


ACTGTATAGT 


TATACACGCG 


AGCTGTATTC 


ACTTCCATTG 


TAGTGACTTG 


AGCTC 




;SE;Q ID NO : 


2 











SEQUENCE LENGTH : 422 
■SEQUENCE TYPE : amino aeid 
STRANDEDNESS : single 
TOPOLOGY : linear 
-MOLECULE TYPE : peptide 
SEQUENCE DESCRIPTION : 

Met Ser Ala Leu Ser Thr Leu Lys Lys Arg Leu Ala Ala Cys Asn 
15 10 15 
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Arg Ala Ser Gin 



Thr Phe Arg Leu 



Gin Tyr Val Phe 



lie G I u Ser Pro 



Leu ;A la 11 e . Ai^a 



• Prp Ala l ie Va I 



.^ rA'rg Phe I I e-Pfq 



^L^u-Ko: ; Ttvr ; Leu 



L eu >.yL efr i er^Lys 



41^:1 ^-P^&'^TyrrGi^- 



Leu Glu Thr 



Le.u-iPHe 



J Th'^Rhe 



?M0 : #la :Phe Pro 



: >vLe:u; Gi^ Pr.d A la 



Aifa (Ar g 



1 1 e Asp 



L e u 


Arg 


Asn 


Thr 


Lys 


3 b 










Leu 


Ala 


Gly 


Asn 


Leu 


DU 










CI y 


Phe 


Trp Gly 


Lys 


65 










Leu : 


Thr 


Val 


Pro 


Leu 


80 










11 e 


I ie 


; jh;r? 


Trp 


Ala 


: 9 5 
Gi.Uv 


•A;rg;: 


■trp; 


: A'F.g 


-Pro! 


l lPr; 

G:iu':' 




Lie 


;L"e : U'' 


Tyr 


Thr ; 


Mr] 


His; 


: ^Ser 


1 i e 


xj£ 










Val- 
15,5' 


Met: 


ins 


'Tyr 


Ser 


|e : 


i>h : e 


:Aia 


Pro 


Pro; 


170 










Gly Tyr 


•Met 


Asn 


Leu 


185 










Cys 


Ser 


Pro 


Pro 


Trp 


200 










Wr 


Tyr 


Ala 


Val 


Arg 


2.15: 










A.la 


Leu 


Phe 


Gly 


Thr 



Leu Asn Pro Met 



Ser Trp Thr His 



Phe Ala Cys lie 



Gly I le Ala Cys. 



Arg Gin lie Phe> 



Leu Phe Tyr ■.Ser^|y£ 



l ie Trp V£l r A-rgv' 



Ser A.s : n- : ..Leu' .S''e^'| : 



Thr Leu Pro Vai3 



Gly Val Leu lie.: 



Glu Ash Met Tyr 



Ser Pro Gly G I y . 



He Tyr Thr Asp 



mm 



V. 



" Asn / Se;r *L;e u 



230 

Phe Ser Asn Ser Pro Va) 
245 

A 1 a Gly Trp Ala Met Leu 
260- 

Pro Arg . Tyr "Arg Phe- Cys 

■:■<'...-• 275 
Trp Ci,sV; Thr. Met tyr Leu 

-v. ■ r / . - <;;2j9b : 

Gly'- Gly : Met Cys: te:u A ; la 

: - • -:-y / 30.5. : ; 

■ beu' Ar,g . Leu P f o§;$!^ ,t,e'u| 

; 'r~-.-v'-' ■ ■ . . 320; 
•* jyr v 61;u^!lhi'. Va:i; fie H i 
335^ 



235 



240 



Mm 



Va 1 Phe Gly Ala Phe Pro Ser Leu His 



250 



255 



Glu Ala Leu Phe Leu Ser His Val Phe 



265 



270* 



Phe Tyr Gly Tyr Val Leu Trp Leu- Cys:-; 



280 



285 



Thr His His Tyr Phe Val Asp; Leu. Val 



295 



300- 



1 1 e I 'l e Cys Phe Va l Phe, A I a G i n Lys 



310 



U5, 



Gl.n\.T:hr Gly Lys lie Leu Arg: Trp Glu; 



32E 



330 







-Glih CiVs-n; Pro 

; ;Pro'" ; G ; J'iufePno 
■> .395 
A.I:a. : r Se;r. Thr 
^ 1 0 



G|y^ r G 1 u •Lys:;^h^SeT;; 

' \- -i • 3 40 . . =/ . ; j:. ;:^-;;.3^5; 
"G^yS'Ser 'Pro Tyr Leu Leu iGt^iA^g. A^-p 1 
. ... 355 ' ' ' ' ' X 36Q 

Asiu A'' | a Va I A l a. Phe Met Ser G i : y, Leu 
; 370 375; 
Asn. Thr -Asp His Glu Trp Ser VaT Gly 

385 ' i 390=' 

l^u,: ; Pro Ser Pro A La Al a Asp Leu ; l i e.: 

400 : 405 ' 

Thr Ser Ser lie Phe Asp Ala Ser His 

4 1 5 420 





|px; r ;. . .v. t ;..;:S;EQUBNCE LENGTH 

S#)&!^vn : ^l?-V>'. :: '.' 



2385 




62 




If- 



IlilfeSs*^- 





SEQUENCE TYPE: nucleic acid 
STRANDEDNESS : double 
TOPOLOGY : linear 
MOLE-eULE TYPE : genomic DNA 
SEQUENCE DESCRIPTION : 

-A-AGCfPTTTTT GGGTCTGCAA AAGTTCCT.TT CTCGAATTG.G 
TAATAAACTA ATTATATTAT AT~A.TAATTA:G CAA-TTTTATA 
GTGWt TG.CT G. :GC A.AC TGT G A G£ T ' trM QM;T: ■ GGT^AA T C G:G 

■ t.^a:ga t cgct ■ a gH f t a a g t- ; Gpir gac Acr ice a t tt a a t 
" A^j^TT c&t. ; T^TX#$CCT : 'tMgw$$M ggt^mttcc 
\ G ^^^G JT^^; T |VF A^T C T G'A' T>\ X^*rGt#^Cr: : A A G G AA TOT'S 

'.^GG^T^'CATT 

■ ff%0G0GQ : C A T T G^T A;f C : -A/t6^lPG^G-\ 

: : ; G AG%G.(|#G^ ^0GT>GC7\ CGC ;A TAfPGG GjT& • G TGtfe-ACC 
r 4t:G : 6:pT;C ^ C TT G f C f C G A . A A A C C A C G C A 

|£C?GG : (^^ ^^.G/VTT^ : CGG CTC.CTTT 

f€M§tmt v^GC^B^G^A: ' ACT CTfCCAG . TTTGGGGTOG 
j^0^^GT[ |^^TGC;liA A TGG. g'TT-T.fe C C 

A#^ T-G.CCA CG T AT'GCAG TAC • G T GGCTC T GC 

A^G;C j CTC ft' CGG C A C T A G'C ATTf AlCAGT.G ATCGTTTTTC 
paCGTWGC' AfTCTCTTCAC GCTGGATGGG CCATGCTGGA 
^T^CCKG- A'TACCGCTTC' TGCTTTTATG GATATGTTGT 
^TA£CT*AC CCACCACTAC TTTCTAGATT TGGTCGGCGG 
: GCWCGmj TGCTCAAAAG CTACGCCTCC CACAGTTGCA 
G GG : k-T A CG A, GTTTG TT AT G CACGGTCATG GTCTTTCCGA 
GTGGTACCGG CAGCCCATA.C TTA.CTTGGAA GGGATTCTTT 



^1 



TTTTTTGAGG: 
AAAiVAAATAA; 
TCCAj:gTT# ; 
AGCTACTTTC 
TTACG'AAAT'f" 

tgctgtt-tcg; 
ggaa ! a(7a : a : gg. 
gac.aca.ttt ; g; 
AtcTeetdGA- 

TGCtTT'AA^V 
TTAGTGTTGT 
CACACTTGA-Aj. 
TAGCATCCTT- 
TATCATttCA. 

AACTT-TTQG;T'. 
TCCTTGG'T'AVr 
TGGTGGATTG: 
TAACTGTCCG 
AGGACTT.TTG 
ATGGCTTTGC 
TATGTGTTTA 
AACTGGTAAA 
AAAAAGCAGC 
TACTCAMAC 





ATCCTT.CGTT 
AACTCCTTGG t3SS» 
CCTAATGCAG 14-4 P0liJ ; ^^ - f 



IT. 



TACCCTTCAT 
TGGGTTCATC 
C.CAGTACCAC 
AATATATTTC 
.TGGAATGATG 
TTACAATTTC 
ACC-GGTTtTG 



GA.GTGGTCTT 
ATCACCTGAG 
TTCCTCCATC 
CAAAAGCTAC 
TTGTTGATTG 
T AAA ATT A AT 
GTCTGCACTT 



AACAATATGG 
CCGTTACCTA 
TTTGATGCAA 
ATCATACATT 
TGTTTTTTAA 
TTGTAT'CACT 
'CCTT'TTCGAA 



*«i»^HS:.v*-fjs ■■ ' 



CCAGTGTGAT, GT.ATAGGTA^T TTGTCGTTTT 
, -TATCCAGCTT GTTACAC-T-GT -GAACTGTTGT 
' TTATttGTTG TGATTTAAAT- GGTTTGAGAT 
^^AtiGGTTGT'iTTTWTTCATt TAG1TTATTG 
"' 'TT A A T;G T A A t • G G X T T T T T A'T . TGTGTA;AA:GC 
' ;%AA^TAAGA , AT A T T G T TAX [ A A T A AT A T A G 
/ j#GAP^rAA . G GM A A G£ A* A f G T G T t'A A A 
AGGTTTGA'GT AACTAGATTT 
AGCfGTATT.G, AGTTCCATTG 




AACTTGCTAA 
GTCCTGCTGC 
GTCATCTTCC 
GACTAGAATC 
CTGTTAATCT 
AATTTTGAAG 
ACTCTTAACA 
TTTATCATTT 
GAAAGGAACA 
AATTTTAAAT 
CTTrGTTTGCA 
•GITTTTATAC 
TTTTTTCTAT 
ATGATAATAT 
TTGTTTTTTT 

'tagtgacttg 



CACCGATCAT 

TGATTTGATT 

TTAAATCAAC 

GGTTTGATTC 

GACATCCATT 

GAAGCTATTT 

GCGATTAGGC 

CCGTTAATAA 

CATTTAGAAT 

TTGGTTTGAA' 

CGAAAATCCA 

AAATCTIGGT-i 

CATTTGTTAC- 

ATTTTGGAAA . 

CCTAAGCAAA 

AGCTC 



GAATGGTCCG 
GATCGTCGTG 
GTGCTTTAAG 
ATAGTGGTAT • 
GAGTCATTCT; 
TGGTATTAAT 
CGGGTATCTT. . 
AGAAGTCTTT 

TTCATTTTGC;; 

ATGTGTGTGA 

GAACGGA.GGt- 

TAt/tGG/FTT;C; 

AC AG ACT AAA;, 

GA?TTA%VA^ 

ACTGtA'.f ACT 



1500 
15.60 
1820 
16:80 





L-ENG;T:H- : : 4.2;2= 



MM 




near 



DE5GR1 PTION : 




MeT^Se'r.AKa Leu Ser Thr Leu Lys Lys Arg Leu Ala Ala Cys Asn 

10 15 
Giu Thr Ser Leu Asn Pro Met Pro 
25 30 
Thr Lys Trp Ser Trp Thr His Leu 




X-l- 5 

Arg -Ala Ser Gin Tyr Lys Leu 
20 

Thr Phe Arg Leu Leu Arg Asn 





f: " : iM^ii^^k 

1! 
^1 



*■■/;.. .>V : Gl;n Tyr Val ^fteVL^i^te'fiiy 




40 

Asn Leu lie 

,; 55 

Giy Lys Pfe 
Pro'.-. L^.u: Tim 

:-W:§\;, ; .^:l-0 : O 
^p^^;-yl3'0'v 

' :' : 2 : 05; 

V.." ' - 220 
ply Thr Ser 
; • ' 235 
Phe Giy. Ala 
250 



Phe Ala Cys lie VaF;" 
Gly ■•¥re .Ai'a^eys'-L : e;u^ 
Arg^G.rn •• II e^PteP-hgv 



Leu :P.hG 





tin; vlieu 



9 lYV'W 



■ ; G4'U ""-^tSft*: 



^Serv.P'r'Q- 



-ile'tyr 



Phe' Pro 




4 



few 



'ft:.-" 




Jfe^- ^'^-/ J ":!- . 

I felt; ' , ■l". 1 -' 





Giy 


Trp 


Ala 


Met 


Leu 


Gl u Ala 


Leu 


Phe 


Leu 


Ser His Val 


Phe 








260 








265 






270 


Arg 


Tyr 


Arg 


Phe 


Cys 


Phe Tyr 


Giy 


Tyr 


Val 


Leu Trp Leu 


Cys 








275 








280 






285 


Cys 


Thr 


Met 


Tyr 


Leu 


Thr His 


His 


Tyr 


Phe 


Val Asp Leu 


Val 








290 








295 






300 


G ly 


Met 


Cys 


Leu 


Ala 


He lie 


Cys 


Phe 


Val 


Phe Ala Gin 


Lys: r 








305 








310 






3t5;V" 


Arg 


Lei* 


Pro. 


Gin 


Leu 


Gin Thr 


Giy 


Lys 


I 1 e Leu Arg- Trp. 


G:i;uV : ; 








320 








325 








Siu 


Phe 


Val 


lie 


His 


GLy ili.s Giy 


Leu 


Ser 


Glu Lys Thr S$r:\ 








335. 








340- 








Ser 


Leu 


Ala 


Arg 


Thr Cl-.y Sfer Pro Tyr 


Leu 












.350 








355 








P.he Thr 


Gin 


Asa 


Pro 


fen AT<v 


Val 


Ala 


Phe 


Met - Se;r 


LeH\ 








365 








37 0 








Asn 


Met 


n r ii 

V < U ■ 


U.C'U 


Ala 


As : n Thr 


Asp 


If i s 


G-j u 


Trp. Ser Val 


G(yV> 








380. 








385 






m^r 




Ser 


Pfo 


Gin 


Pro 


Leu ..Pro 


Ser 


Pro 


Ala. 


A I a A:Sp Le..u 










395 








400 








Arg 


Pro 


Ala 


Ser 


Thr Thr Ser 


Ser 


N e 


Phe 


Asp A la Ser ' 










410. 








415 









mm 



Leu Pro 

SSEQ: 10 NO : 5 
SEQUENCE LENGTH : 2340 
•SEQUENCE TYPE : nucleic acid 
fSTRANDEONESS : double 
TOPOLOGY : I inear 



66 



. ^&M&Kmm^* 



MOLECULE TYPE : genomic DNA 
SEQUENCE DESCRIPTION : 



TTTCTTTCTG 


TCAAAGAATA 


ATAAAGTGCC 


CATCAGTGTT 


CATATTTGTT 


ACAAAGTGGT 


60 


TTTCTGATTT 


GGTACTACTG 


CAGAGGCGTA 


TTTTTTGCTT 


CAGTTACCAT 


AGCGTAAGAA 


120 


CACTAGCGAC 


TTTTGTTCGT 


GAACCAACAG 


AGTAGCATTT 


CTACTGCTAC 


ATCTCTTAGG 


ISO 


TAGTTGGTTA 


GTCCGATCGC 


TCACTTTTGG 


TTGTTCTTAA 


GTACTTCATA 


AGTTTATCCT 


240 


TTTCCTTTTT 


CACACTGAGC 


TACTTTGGGT 


ATAGCTTTTG 


GCCCAAGGAT 


CTTTGAATTT 


300 


TCTCCAAAAG 


TACTTTATTT 


TATATCCTAC 


AGGTTGCGGT 


TTTCATATTT 


TAAAAAGCTT 


360 


TTTAATCATT 


CCTTTGCGTA 


TGGCAAACCC 


TTTTTCGAGA 


TGGTTTCTAT 


CAGAGAGACC 


420 


TCCAAACTGC 


CATGTAGCCG 


ATTTAGAAAC 


AAGTTTAGAT 


CCCCATCAAA 


CGTTGTTGAA 


480 


GGTGCAAAAA 


TACAAACCCG 


CTTTAAGCGA 


CTGGGTGCAT 


TACATCTTCT 


TGGGATCCAT 


540 


CATGCTGTTT GTGTTCATTA 


CTAATCCCGC 


ACCTTGGATC 


TTCAAGATCC 


TTTTTTATTG 


600 


TTTCTTGGGC 


ACTTTATTCA 


TCATTCCAGC 


TACGTCACAG 


TTTTTCTTCA 


ATGCCTTGCC 


660 


CATCCTAACA 


TGGGTGGCGC 


TGTATTTCAC 


TTCATCGTAC 


TTTCCAGATG 


ACCGCAGGCC 


720 


TCCTATTACT 


GTCAAAGTGT 


TACCAGCGGT 


GCAAACAATT 


TTATACGGCC 


ACAATTTAAG 


780 


TGATATTCTT 


GCAACATCGA 


CGAATTCCTT 


TTTCGACATT 


TTAGCATGGT 


TACCGTACGG 


840 


ACTATTTCAT 


TATGGGGCCC 


CATTTGTCGT 


TCCTGCCATC 


TTATTCGTAT 


TTGGTCCACC 


900 


AACTGTTTTG 


CAAGGTTATG 


CTTTTGCATT 


TCGTTATATG 


AACCTGTTTG 


GTGTTATCAT 


960 


GCAAAATGTC 


TTTCCAGCCG 


CTCCCCCATG 


GTATAAAATT 


CTCTATGGAT 


TGCAATCAGC 


1020 


CAACTATGAT 


ATGCATGGCT 


CGCCTGGTGG 


ATTAGCTAGA 


ATTGATAAGC 


TACTCGGTAT 


1080 


TAATATGTAT 


ACTACAGCTT 


TTTCAAATTC 


CTCCGTCATT 


TTCGGTGCTT 


TTCCTTCACT 


1140 


GCATTCCGGG 


TGTGCTACTA 


TGGAAGCCCT 


GTTTTTCTGT 


TATTGTTTTC 


CAAAATTGAA 


1200 


GCCCTTCTTT 


ATTGCTTATG 


TTTGCTGGTT 


ATGGTGGTCA 


ACTATGTATC 


TGACACACCA 


1 260 


TTATTTTGTA 


GACCTTATGG 


CAGGTTCTGT 


GCTGTCATAC 


GTTATTTTCC 


AGTACACAAA 


1320 


GTACACACAT 


TTACCAATTG 


TAGATACATC 


TCTTTTTTGC 


AGATGGTCAT 


ACACTTCAAT 


1380 


TGAGAAATAC 


GATATATCAA 


AGACTGATCC 


ATTGGCTGCA 


GATTCAAACG 


ATATCGAAAG 


1440 


TGTCCCTTTG 


TCCAACTTGG 


AACTTGACTT 


TGATCTTAAT 


ATGACTGATG 


AACCCAGTGT 


1500 


AAGCCCTTCG 


TTATTTGATG 


GATCTACTTC 


TGTTTCTCGT 


TCCTCCGCCA 


CGTCTATAAC 


1560 


GTCACTAGGT 


GTAAAGAGGG 


CTTAATGAGT 


ATTTTATCTG 


CAATTACGGA 


TACGGTTGGT 


1620 



67 



CTTATGTACA TACATATAAA TATATATCTT 


TTTCTTTCTT 


TTTTTTAfi'lT 


ft U VJ l\ l I U 1 u u 


j a on 
i poU 


TTTAGCATAA TATACATGTA GTTTATTTAA 


TCACATACCA 


CTGATTATPT 


TT AGA A TTTT 
1 1 Hurt n 1 l I i 




ATAAATTTTT GAAATAAATG GGTGGCTTTT 


AATGGTGTCT 


ATGTTA hCtn 

l\ l U l I rtrtU 1 u 


A P.P.PTTTT A P 




, ,i AATGCTCTTC CTGCTTTGTT TATTATATGT 


GTATGAAAGA 


TATflTAIT.T A 


TTTA P A THTH 
i I i A UA I u i. u 




- : ; TTTGTAGCGT CCCCAGTCAA AACCTGTGCG 


CTATACCTAA 


A 1 UO A 1 J UA J 


A A T P T-T P A T -if 

A A i 1 1 1 CAT T 


1920 : 


CACTAATTCT AAA ATA.GACT TCTTCCCCAA 


AGAACGGTGT 


A A TP A TP APT 

A ALUA I uAUu 


P T P T A T r /* A A 

LI L i A 1 C 0 AG 


1 980 r 


; CTGCTTATCT AAATCAAGTT TAACGATGGA 


TGATCTTATG 


ACACGGGGAT 


CTTTGTTTA'A 


2 0^;0 


AGTtCTTAGA ATTTCAGACT GTACCGCAGC TGATGAATCA 


AACAGCATTA 


AAAAGTGATA 




^ 1 TGCtCGAAAA TGTTTTTCCT GGTCTTTCTT 


CATTATTTTA 


GGAAGATACC 


ftATOfeGGAf • 




GGGtACAATG TCCCTCACCA CACCTCTGTT 


TTGAATAATC 


AGTTTCCCGA 


TTGTGGAAG* 


.2220 


; : S ;:CAAT?PCTTTT GCTTCCAACT TTGGOGCATT GGAGTTCGTT 


ATGCGAA.CAA. 


(IT GG GATGAifi : 


2;2 : 8ti|f! 


CfCATAMGC A TGTTAGtGA AAAGGGTGGT 


TTTGCGTTAT 


TCTTTCCTCT 


G.tTG : AAGGT;T^ 






J^p^^S*^^^ amino ac iid 



linear ; 






m&mmmmmy 







As n Pro Phe : Ser 


A'rg Trp 


Phe 


Leu 


Ser 


Glu 


Arg 


Pro 


Pro 




■ !5 . ' 






10 










15 


As.n Cys 


Ids Val Ala Asp 


Leu Glu 


Thr 


Ser 


Leu 


Asp 


Pro 


His 


G J n 




' 20 






25 










30 


.Thr Leu 


Leu Lys Val Gin 


Lys Tyr 


Lys 


Pro 


Ala 


Leu 


Ser 


Asp 


Trp 




35 






40 










45 


Val His 


Tyr I Ig Phe Leu 


Gly Ser 


I le 


Met 


Leu 


Phe 


Val 


Phe 


lie 




50 






55 










60 


Thr Asn 


Pro Ala Pro Trp 


lie Phe 


Lys 


He 


Leu 


Phe 


Tyr 


Cys 


Phe 





I^ :: :f : : r -: 



g^l^^fc; ■ .--.v-.-r ;'. 

St.^rr^& ■ - ... 





Iff! 5 - 



65 70 75 

Leu Gly Thr Leu Phe lie Fie Pro Ala Thr Ser Gin Phe Phe Phe 
80 $s 90 

Asn Ala Leu Pro lie Leu Thr Trp Va! Ala leu Tyr Phe Thr Ser 
9 5 100 105 

Ser Tyr Phe Pro Asp Asp Arg Arg Pro Pro He Thr Val Lys Va I 
110 11S 120 

Leu Pro Ala Val G 1 u thr He Leu Tyr Giy Asp Asn Leu Ser Asp 
125 130 135 

lie Leu Ala Thr Ser Thr Asn Ser Phe Leu Asp lie Leu Ala Trp 
HO 145 150 

Leu Pro Tyr Gly Leu Phe His Tyr Gly Ala Pro Phe Val Val Ala- 
1 55 160 . 165 

-Ala Me. Leu Phe Val Phe Gly Pro Pro Thr Val Leu Gin Gly Tyr - 

175 180 
Ala Phe Ala Phe Gly Tyr Met Asn Leu Phe Gly Val lie- Met Gin 
V". . 190 195 

Asn Val Phe Pro Ala Ala Pro Pro Trp Tyr Lys Me Leu Tyr Gly 

■ '..l ■ ' '■{::' 200 205 . 210 

•Leu: G 1 n: ; S e r ! A la \ As h Tyr Asp Met His Gly Ser Pro Gly Gly Leu 
1: ' 215 220 225- 

AM a Arg He,. Asp Lys Leu Leu Gly Me Asn Met Tyr Thr Thr Ala 

230 235 240 

,Phe Ser Asn Ser Ser Val Me Phe Gly Ala Phe Pro Ser Leu His 
I -:■ 245 250 255 ■ 

; ;Ser Gly Cys Ala Thr Met Glu Ala Leu Phe Phe Cys Tyr Cys Phe 

260 265 270 

Pro Lys Leu Lys Pro Leu. Phe Me Ala Tyr Val Cys Trp Leu Trp 

275 280 285 



6Q 



■r. :•; 



...... m 

■ '■ i :;."v -\!ijj^mjt 
■■- ^.^mt 



mi 



Trp Ser Thr Met Tyr Leu Thr 
290 

Ala Gly Ser Val Leu Ser Tyr 
305 

Thr His Leu Pro lie Val Asp 
320 

'Tyr Thr Ser lie Glu Lys Tyr 
335 

Ala Ala Asp Ser Asn Asp lie 
350 

Glu Leu Asp Phe Asp Leu Asn 
365 

P ro S er L eu Ph e Asp Gly "S er 
: 380 

Th r > Ser I i e Th r Se r Leu C 1 y 
395 



His His Tyr Phe Val Asp Leu Met 

295 300 
Vai He Phe Gin Tyr Thr Lys Tyr 

310 315 
Thr Ser Leu Phe Cys Arg Trp Ser 

325 330 
Asp He Ser Lys Ser Asp Pro Leu 

340 345 
Glu Ser Vat Pro Leu Ser Asn. Leu 

355 360 
Met Thr Asp Glu Pro Ser Val Ser 

370 375 
Thr Ser Val Ser Arg Ser Ser Ala 

385 • 390 

Val Lys Arg Ala 

400 




c :a0 i d 

W^mm^r'^m^^mmM^ : d o^ub i e : 

P^M^f^il^feB-U^'Ty&E : genomic DNA 
^^EfiiUfNf E r ; ©E3QR:J PT ! QN : 
••TfTCTf TCTG TCAAAGAATA ATAAAGTGCC 
;/T/lf GTGATTT GuTACTACTG CAGAGGCGTA 
: CAGTAGCGAC TTTTGTTCGT GAACCAACAG 
•TASTTGGTTA GTCCGATCGC TCACTTTTGG 
>TTT'CCTTTTT CACACTCAGC TACTTTGGGT 



lr 



taff* %■ " 



CAtCAGTGTT CATATTTGTT ACAAAGTGGT 

TTTTTTGCTT CAGTTACCAT AGCGTAAGAA 

AGTAGGATTT CTACTGCTAC ATCTGTTAGG 

TTGTTGTTAA GTACTTCATA AGTTTATCCT 

ATAGCTTTTG GGCCAAGGAT CTTTGAATTT 

70 







y\-;& ftfo^mmm 




TCTCCAAAAG TACTTTATTT TATATCCTAC 
TTTAATCATT CCTTTGCGTA TGGCAAACCC 
TCCAAACTGC CATGTAGCCG ATTTAGAAAC 
GGTGCAAAAA TACAAACCCG CTTTAAGCGA 
CATGCTGTTT GTGTTCATTA CTAATCCCGC 
TTTCTTGGGC ACTTTATTCA TCATTCCAGC 
CATCCTAACA TGGGTGGCGC TGTATTTCAC 
TCCTATTACT GTCAAAGTGT TACCAGGGGT 
•T.GATATTCTT GCAACATCGA CGAATTCCTT 
ACTATTTCAT TTTGGGGCCC CATTTGTCGT 
AACTGTTTTG CAAGGTTATG CTTTTGCATT 
: GGAAAAtGTC TTTCCAGCCG GTCCCCCATG 
■ G'AACT-ATGA:T ATGCATGCCT ; CCGCf G,Gf GGl 
T A At A T G.T A T ' A C T A.C A G G T T 'T-T-f C A A A T T'C : 
)^^^^i^\iGiit^GQ^0t^H TG GiAGCCCT 
te^^^^i66iae^&ft^ , EGCTTATG. .Tf:T'GGTGGTT' ; 



ffe ; 



m 

|£t • 
|*&- : - 





rtf$ A ;T TTTGTA . GA CCTTAT C£ :CfrGGTT CTGT 




: i;0iT;ATGTiA GA:<T A€A,T ATA A A TAT.ATATCTT 
^^^«ISI^iilAGCA%AA': TATACA'TGTA GTf TAfTTAA 



^^tt^'W^^' A ^ A '^ AA - TG GGTGGCTTTT 



^^^^^GG|£T^CTGCTTTG1TT"'TATTATATGT 
: GT A Q'CG TV CCCCAGTCAA AAGCTGTGCG 



|;>y :J^tG$CTA^TTCT ' AAAATAGACT TCTTCCCCAA 
Stt^fe .^y^G^TTATtT'AAATCAACTT TAACGATGGA 



AGGTTGCGGT 
TTTTTCGAGA 
AAGTTTAGAT 
CTGGGTGCAT 
ACCTTGGATC 
TACGTCACAG 
TTCATCGTAC 
GGAAACAATT 
TTTGGACATT 
TGCTGCCATC 
TGGTTATATG 
GTATAAAATT 
ATTAGCTAGA 
CtGCGTCATT 
GTTTTTCTGT 
;ATGGTGGTCA 
GCTGTCATAC 
TCTTT'TTTGG 
ATTGGCTGCA 
TGATCTTAAT 
TGTTTCTCGT 
ATTTTATCTG 
TTTCTTTCTT 
TCACATACCA 
AATGGTGTCT 
GTATGAAAGA 
CTATACCTAA 
AGAACGGTGT 
TGATCTTATG 

71 



TTTCATATTT 
TGGTTTCTAT 
CCCCATCAAA 
TACATCTTCT 
TTCAAGATCC 
TTTTTCTTCA 
TTTCCAGATG 
TTATACGGCG 
TTAGCATGGT 
TTATTCGTAT 
AACCTGTTTG 
CTCTATGGAT 
ATTGATAAGC. 
TTCGGTGCTT 
TATTCTTTTC 
ACTATGTATC';- 
GTTATTTTCC 
AGATGGTCAT 
GATTCAAACG 
ATGACTGATG- 
TCCTCCCCCA 
CAATTACGGA 
TTTCTTAGTC 
CTGATTATCT 
ATGTTAAGTG 
TATGTATGTA 
ATGGATTGAT 
AACGATGAGG 
ACACGGGGAT 



TAAAAAGCTT 
CAGAGAGACC 
CGTTGTTGAA 
TGGGATCCAT 
TTTTTT ATTG 
ATGCCTTGCC 
ACCGCAGGGC 
ACAATTTAAG 
TACCGTACGG 
TTGGTCCAGC 
GTGTTATCAT 
TGCAATCAGG 
tACfGGGTAT; 
TTCCTTGAGV 
CAAAATTGAA . 
TiGAC-AGAGCA'r. 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900' 




"ACTA OA CA A^- "^^O^^^^f^^iplSpi, 



A^eTT'GA)\T>l'3:8:0" 




•TtAG'AA.TT'ft. Wt^^^^mSM 



AGGGTTTT:AG ; 1 . 



TTTACATGTG 




A'ATC'TTCATT • mo-. 



CTGTATCCAG 1980 
CTTTCTTTAA 2040 



1 



sr 



W^?.ViV/ T .. • • .: i\ 



^i*:*^:-^ V^, "". ■■■■ 
f^ ; ;y //.:, .V-' : '''.V '' ' ; 



If'-;:" 

*k K ''\ ■- ■ .' 



AGTTCTTAGA ATTTCAGACT GTACCGCAGC TGATGAATCA AACAGCATTA AAAAGTGATA 2100 

TGCTCGAAAA TGTTTTTCCT GGTCTTTCTT CATTATTTTA GGAAGATACC TTATGCCCAT 2160 

GGCTACAATG TCCCTCACCA CACCTCTGTT TTGAATAATC AGTTTCCCGA TTGTCGAAGA 2220 

CAATTCTTTT GCTTCCAACT TTGGCGCATT GGAGTTGGTT ATGCGAACAA GTCCGATCAG 2280 

■ CTCATAAAGC ATCTTAGTGA AAAGGGTGGT TTTGCGTTAT TCTTTCCTCT GTTGAAGCTT 2340 

SBQ ID NO : 8 
SEQUENCE LENGTH : 401 
SEQUENCE TYPE : amino acid 
STRANDEDNESS : single 
TOPOLOGY : 1 i near 
MOLECULE TYPE : peptide 
'SEQUENCE DESCRIPTION : 

Met Ala Asn Pro Phe: Ser Arg Trp Phe Leu Ser Glu Arg Pro Pro ■ V 

1 5 .10 15 

Asn Cys His Val Ala Asp Leu Glu Thr Ser Leu Asp Pro His Gin . 

20 25 30 

Thr Leu Leu Lys Val Gin Lys Tyr Lys Pro Ala Leu Ser Asp Trp - ; 

■ • , 35 40 45 ' 

: 'r : ; Val His Tyr I le Phe Leu Gly Ser I|e Met Leu Phe Val Phe 1 le ; ' : : 

50 55 60 

Thr Asn Pro Ala Pro Trp He Phe Lys lie Leu Phe Tyr Cys Phe 

; ' 65 . 70 75. . 

Leu Gly Thr Leu Phe He He Pro Ala Thr Ser Gin Phe Phe Phe 

80 85 90 

Asn Ala Leu Pro lie Leu Thr Trp Val Ala Leu Tyr Phe Thr Ser 

95 100 105 

Ser Tyr Phe Pro Asp Asp Arg Arg Pro Pro He Thr Val Lys Val 

110 115 120 



72 



■ ■ • >*# 








Leu Pro Ala Val Glu Thr I le 
125 

I le Leu Ala Thr Ser Thr Asn 
HO 

Leu P r o T-y r 
Ala lie Leu 




VAsfcVa I : P hie 



j^pp;;*;^;^^^;:^. .... : ,,,-.^, v 




. bebt0l:n:^Sen 



^h^Se:K.*s;h? 





XL6;ii v 



Ser 



Leu 





1 

m 



335 

Ala Ala Asp Ser Asn Asp lie 
350 

Glu Leu Asp Phe Asp Leu Asn 
365 

Pro Ser Leu Phe Asp Gly Ser 
380 

Thr Ser lie Thr Ser Leu Gly 
395 

SEQ ID NO : 9 
SEQUENCE LENGTH : 5340 
SEQUENCE. TYPE : nucleic, acid 



340 345 

Glu Ser Val Pro Leu Ser Asn Leu 

355 360 

Met Thr Asp Glu Pro Ser Val Ser 

370 375 

Thr Ser Val Ser Arg Ser Ser Ala 

385 390 
Val Lys Arg Ala 

400 



^ aSTRANDEDNESS : double 
* ' * iilr : ' -TOPOLOGY : l inear 

Kil^v: vl<:M L ECU L E TYRE : genomic: DNA 

w0Ms^^'\:\ ■• ■■■ : 

liK^" :.::^'- -SEQUENCE DESCRIPTION .: 



B^^^v; v - . . AGCGCTTCTA TTTTC:GTCCC CACCGCGAGG 



|SI#'» ' ■ QT G T G'C T T T T G£ TG T A A T T TV T T G;G G#TG T G 

I^P^tS^Kv'--'. -■ . 

: f G G A A A# AG C C ; - G.G'A A A fT T T.G : '; C GG G G ; A" A TAT 

|^5ip#$^^A^ 5 A&cctf ; a-gg^aa6aaa" : gtggcaatat 

I^^lv— -^.^SfGATTAGC. ATACATATA'T ATATTTATTA 
!- : / '"'.' v^TG T'CACfG A A AT AT T T T T T G " T T G G AG T T A G 
^^Pi^^'.#S.tA-TATC.f • TTTT-TTGCGe TATACAAGAA 
I®>-:S>C-^'^ : e.tTA : C 5 A : GGT GCCCTCTGAG TAGTGTCACG 
il^^-^^^AW-TCAAA AA'GAGTAAAG CCGTTGCTAT 
' CjvGTTTCGGA GACGGAGCTG GAAAACAAAA 

v -.t.^tlGCTTeTTC AGACATAAGC ACAGATGTTG 
: " .; • A'ATGTTTGCT GCCTACAGGT GAATATATTG 



m 



CGGAAATGGC 
CTATTGTATG 
GACGGACATG 
TTTTCCTACA 
CACACATCTG 
TATAAATACG 
CAGGAAGAAC 
AACGAGGAAA 
ATACGAATAT 
GTCAAAACGT 
ATAAAGACAC 
TGGACAGAAA 

1A 



ACATTTTTTT 
AAGATAACGC 
ATTTAACACC 
AATAGATCTG 
TCAGACGTAG 
GAGGTAGAAC 
GCATTTCCAT 
AAGATTAATA 
GACGATTACC 
GGTACTATCT 
ATCGTCTTCT 
TAAGCCCCAA 



TCTTTTGCIT 
GTGGTTCC'GT 
CCTGGAAATG 
CTGTCCCTTA 
CTAGCGAAGG 
AGCTCTCCGC 
ACCTTTTTCT 
TTACTGTTTT 
GTGCGGGATG 
CCCAAGGCAT 
TGGGATGACA 
ACCTACTTGA 



. .. 






ATAGCGATGA TATCGAAAAA GTGACAGAAT 
CATTCTTGCA CTCTAAGAAA ATTCCAGAAG 
ATCCTCTGTT CCATACAAAT ATTATCTCTA 
TCCGAGTTGG TTATAAGAGA ACGATACAGC 
TGTCTATAGA GACCCTTTAT GACGAGTTTG 
CGAGGAAAAA ATACCGTAAA AGACATCCAG 
CCAAACTACC TAAACATACA GTTCTGAGAG 
TCATGTCGAT AGTGTTTGGA ATTGTCGCTA 
CCAAGAGGCT AATTGAGTTT GTCGAAGAAA 
AAGGTATTGC TTACCCTATT GGTGCATGTT 
ATCATTTCTT TCATACATCC CAACTGACTG 
CTGCCATGAA GAAAATGTTT AATGCATCTA 
AAGTGACTTC TTTTGTAACA ACACATCTCG 
■CGTTTTTGGC TGGGTTCCCT GCAATTTTGG 
TTGGACCCAT TGCCTTAGTT GGGATTGGTA 
TTGCATTTAA GTTAATTCTG GGGtTTAGAA 
f TACCATGAT . GAGAGAACTG CTGAATAATA 
ATGCGTATGA AAAAAATATT GAAGAf ATTA 
TGCAAGTATC AAGAAATTTC TTGATTGCTA 
; TGGTCACTf T ' CCTTGGAATG : TACAAAGTTA 
'f TGCGTCTTT ATCTTTATTT CAGGTCTTGA 
ITTGGTACTGG AATTGACATG ATCATTGGAT 
.CAGAAGATGA TCCAAATCAG ATGATTGAAA 
JG.GCPCTAAA AATGACACAT TGCTCATTTG 
TTGAAGAAGC AAAAGGAGAA GCTAAAGATG 
ATACATGGGG TAAGCCATCT CCAAGTACTA 
A AG AC A GAG A CGGCCCGGAA GATTTAGAAA 
ACTTCGATAT TAAAAAGGGC GAATTTATTA 
GTTCATTATT GAATGCGATG GCAGGATCAA 



CTGATATTTT CCCTCAGAAA CGTCTGTTTT 780 
TACCACAAAC CGATGACGAG AGGAAGATAT 840 
ACATGTTTTT TTGCTGGGTT CTACCCATCC 900 
CGAACGATCT CTTCAAAATG GATCCGAGGA 960 
AAAAAAACAT GATTTACTAT TTTGAGAAGA 1020 
AAGCGACAGA AGAAGAGGTT ATGGAAAATG 1080 
CTTTATTATT CACTTTTAAG AAACAGTACT 1140 
ATTGTACATC CGGTTTTAAC CCCATGATTA 1200 
AGGCTATTTT TCATAGCATG CATGTTAACA 12.60: 
TCATGATGTT CGTTAACGGG TTGACGTTCA 1.320 
GTGTGGAAGC TAAGTCTATT CTTACTAAAG 1380 
ATTATGCGAG ACATTGTTTT GCTAACGGTA 1440 
CTAGAATTGA ATTTGCCTTA TCTTTTGAG:C 1 500 
CTAfTTGCAT TGTTTTATTG ATCGTTAACC 1560: 
TTTTTTTCGG TGGGTTTTTC ATATCCTTAT 1620 
TTGCTGCGAA CATCTTCACT GATGCTAGAC 1 680 
TAAAAATGAT TAAATATTAT ACGTGGGAGG 174,0 
GGACCAAAGA GATTTCTAAA- GTTAGAAAAA 1800 
TGGCCATGTC TTTGCCTAGT ATTGCTTCAT 1 860 
ATAAAGGAGG CAGGCAACCT GGTAATATTT' 1.926^ 
GTTTGCAAAT GTTTTTCTTA CCTATTGCTA. 19.8 0 ; . 
TGGGCCGTTT GCAAAGCTTA TTGGAGGCTC 204;0' 
TGAAGCCCTC TCCTGGCTTT GATCCAAAAT 2100 
AGTGGGAACA TTATGAATTA AACGACGCTA 2160 
AACGTAAAAA GAACAAAAAA AAGCGTAAGG 222;0; 
ATAAGGCCAA AAGATTCGAC AATATGTTGA 2280 
AAACTTCGTT TAGGGGTTTC AAGGACTTGA 2340 
TGATTACGGG ACCTATTGGT ACTGGTAAAT 2400 
TGAGAAAAAT TGATGGTAAG GTTGAAGTCA 2460 



IS 



ACGGGGACTT ATTAATGTGT GGTTATCCAT 
TCATATTCGG TTCACCATTC AATAAAGAAA 
TGAAAGCTGA TCTGGATATT TTACCGGCAG 
TTACTTTATC TGGTGG'f CAA AAGGCACGTA 
AGGATATTTA TGTATTCGAC GATGTCCTAA 
TCATGGATGA ATGTCTAACC GGAATGCTTG 
AGTTGTCACT GATTGAGAGA GCTTCTAGAG 
ATATTGGTAC TGTTGATGAG CTAAAAGCTC 
TC7CTTCTCA AAATTCGGAG AAAGAGGATG 
TGGGACAACT AAAATATGAA CCAGAGGTAA 
CAGAAATGTC ACAAACTGCA AATAGTCGTA 
AAGAAGAAAG AGCAGTCAAT AGTATCAGTC 
GAGTAGGT'AA GTGGGGTTTT ATCGCACTAC 
CATTCTGGTC ACTTTTTTCT TCCGTTTGGT 
ACAGACCACC CAGTTTTTAT ATGGGTCTTT 
TCATGAATGG CCAGTTCACC ATACTTTGCG 
ATtTGAGGGC TGTGAAAAGA ATTTTACACA 
TGGGAGGTAT TCTGAACAGA TTCACAAAAG 
;AAAGTTTACG GTTGATGACA TCTCAATTTG 
;#GTTTACTT GCCGTGGTTT GCTATCGCAA 
T-TGCTGAfCA TTATCAGAGT TCTGGTAGAG 
CTTTTGTTTA CAATAATTTA AATGAAGTTT 
CAAGTC'AGGA AGGATTTTTG GCGAAATGAG 
GATACCTTGT AGTTGTCCTG CAAAGATGGG 
CA-TTTGCACT AATTATTACG TTATTGTGTG 
CAGTTGGTGT TTTGTTGACT TATGTATTAC 
GGGCAATGAC TCAAACAGAG AATGACATGA 
CTGAACTACC ACTAGAGGCA TCCTATAGAA 
CCTCAATGGG CGAAATAATT TTTGAAAATG 



GGATTCAAAA TGCATCTGTA AGAGATAACA 2520 
AGTATGATGA AGTAGTTCGT GTTTGCTCTT 2580 
GCGATATGAC CGAAATTGGG GAACGTGGTA 2640 
TCAATTTAGC CAGGTCTGTT TATAAGAAGA 2700 
GTGCTGTCGA TTCTCGTGTT GCTAAACACA 2760 
CTAATAAAAC CAGAATTTTA GCAACGCATC 2820 
TCATCGTTTT AGGTACTGAT GGCCAAGTCG 2380 
GTAATCAAAC TTTGATAAAT CTTTTACAAT 2940 
AAGAACACGA AGCGGTTGTT TCCGGTGAAT 3000 
AGGAATTGAC TGAACTGAAG AAAAAGGCTA 3060 
AAATTGTAGC GGATCGTCAT ACTAGTAGTA 3120 
TGAAAATATA CCGTGAATAC ATTAAAGCTG 3180 
CGTTGTATGC AATTTTAGTC GTTGGAACCA 3 2 4:0 . 
TATCTTACTG GACTCAGAAT . AAATTCAAAA 330*0 
ACTCCTTCTT TGTGTTTGCT GCTTtCATAT 3360 
CAATGGGTAT TATGGCATCG AAATGGTTAA 3420 
CTCCAATGTC ATACATAGAT ACCACACCTT 3480. 
ATACAGATAG CTTAGATAAT GAGTTAACCG 3540 
CTAATATTGT AGGTGTTTGC GTCATGTGTA 360Q 
TTCCGTTTCT TTTGGTCATC TTTGTTCTCA 3660.. 
AAATTAAAAG ACTTGAAGCT GTGCAAGGGT 3720 
TGGGTGGGAT GGATACAATC AAAGGATACC 3780 
ATTTTTTGAT CAACAAGATG AATGAGGCGG 3840 
TAGCTATTTT CCTTGATATG GTTGCTATCG 3900 
TTACGAGAGC CTTTCCTATT TCCGCGGCTT 3a60 
AATTGCCTGG TCTATTAAAT ACCATTTTAA 4Q20 
ATAGTGCCGA AAGATTGGTA ACATATGCAA 4080 
AGCCCGAAAT GACACCTCCA GAGTCATGGC 4140 
TTGATTTTGC CTATAGACCT GGTTTACCTA 4 200 



76 



TAGTTTTAAA AAATCTTAAC TTCAATATCA AGAGTGGGGA 

GTACAGGTGC TGGTAAGTCC ACTATTATGA GTGCCCTTTA 

CAGGTAAAAT TTTAATTGAC AATGTTGATA TAAGTCAGCT 

GAAAATTAGC CATCATTCCA CAAGATCCAG TATTATTTAG 

TAGATCCATT TAATGAGCGT ACAGATGACG AATTATGGGA 

GTATCGGCAA GGATG-ACTTG CCGGAAGTGA AATTGCAAAA 

• AT G G T A A A A T G C AT A A G T T C GATTTAGATG AAGCAGTGCA 
: :GCf TAGGT GA GAGACAACTA TTAGCATTAA pAAG.GGCA.TT 

• . ;; , f G ATTTTG : Gvt '^GkCG^pW;! TcbtCAGT-GG AGTACGAaaC 
' : :!||G;TA>ff'&f TTTTGTGTAT 

, :'TT G T-AA A Tf A .T-GA T C GT A T T • CTTGT-TTTAG ;; ,AG AAGGGTG A 

a-rieAT.'q$ : A 



•<2> 




AAAAATTGGT 
CAGGTTGAAT 
GGGACTTTTC 
GGGTACGATT 
TGCATTGCfe 

acctgatgaa 

agaagagggc 

ggtccgccaa 

ggatggcaaa 

tgctcagaga 

agtcgcagaa' 

cat ; gtgttgt"; 

atttg/i'tgba^ 

ctagaaaaw'-: 

ATAATTGOA'f 
GGC.AAACTGA 
TTTCAGAAGA'. 
AAAACGAATT . 
AAGGATATTT 



ATCTGTGGTC 4260 
GAATTGACCG" AZW 
G A TTT A AG. A A; <J -3 8 0 
CGCAAGAACT 4.440; 
A.GAGGTGSTG 
A A T GOT A C T G :•' <! 5'6 Q. •• . : 





BP* 



Ascription :. 

lie Thr Val Gly Asp Ala Val Ser Glu Thr GI 
5 10 




iltlfll V" 



Asn 


Lys Ser 


Gin 


Asn 


Val 


Val 


Leu 


Ser 








20 










Ser 


Asp I le 


Ser 


Thr 


Asp 


Val 


Asp 


Lys 








35 










Asp 


Asp Lys 


Ser 


Leu 


Leu 


Pro 


"Thr 


Giy 








50 










Asn 


Lys Pro 


Glh 


Thr 


Tyr 


Leu 


Asn 


Ser 








65 










Thr 


GIu Ser 


As.p. 


1 le 


Phe 


Pro 


Gin 


Lys 








.8.0 










His 


S'"e;r -Lys 


Lys.; 


.lie 


Pro 


GIu. 


Val 


Pro 








;;95; 











Pro Lys Ala Ser Ala Ser 
25 30 
Asp Thr Ser Ser Ser Trp 



4Q 



55 



70 



85 



45 



GIu Tyr ile Val Asp Arg. 



60 



Asp Asp fie GIu Lys Val 



7 5 



Arg Leu Phe Ser P.lve Leu- 



Gin Thr Asp Asip .Ghi Arg<; 



100 



f-05? 



Lys- l?lte? Ty r 7P v oV Leu ;- : P r h e :H ; is-f Th r ; As n lie He Ser ASn IWe t^ ; f iiie^v' 



:1 10 



U5 



Phe Tp;;Trj} Vaf i'Leu ;?ra I'l^Lgu;. Arg Va! Giy Tyr Lys Sng -Thi^ 



125 



1'30 



\ H ^ivh^Piro: Asnt A$p::Leu ::Phe'jLys Met Asp Pro Arg, Met Ser> 1 l e 



mo 



145 



1 5.0 



. ;'G Ijii: ;|h.r : Le u": f y r , A s p A s.p jPh e- . G ! u' Lys Asn Met 



155: 



160 



le Tyr Tyr Phe:'' 



1G5' 



W&'MSw^Y$&&%-W-k*'S' Tyr -'Afg, Lys Arg His PrV G^'MULShri 



.17,0 



17 5 



180; 



•G:.LV? G;j;u Va, I Met GIu Ash Ala Lys Leu Pro Lys His -Thr V al- 



l's 5 



190 



■ 195a 



*Leu «A^g>A{l a : te;u- Leu Phe Thr -Phe; Lys Lys Gin Tyr I? he Met Ser 



200 



205 



210; 



l,e Va! Phe Ala - lie Leu Ala Asn Cys Thr Ser Giy Phe Asn Pro 



215 



220 



225 ; 



jHMr-N'e'Thr Lys .Ang Leu I le.Glu Phe Val GIu GIu Lys Ala lie 



1%;,.' 

X&'AA 




230 235 

Phe His Ser Met His Vai Asn Lys Gly lie Gly Tyr Aia 

245 250 

Ala Cys Leu Met. Met Phe Val Asn Gly Leu Thr Phe Asn 

280 265 

Phe His Thr Ser Gin Leu Thr Gly Vai Gin Ala Lys Ser 

275 280 

Thr Lys Ala Ala Met Lys Lys Met Phe. Asn Aia Ser Asn 

29.0 295 
Arg: H is Cys Phie Pro. Asn . Gly Lys Val Thr Ser Phe Val 

305. : " 310 -•/' 

Asp Leu Al a Arg I i.e., CI u Phe k 1 a. Leu . Ser Phe G I n.,:P ; r6;"- 

; ': ' ';■ . :3 2 0 ; v ""O _ A. 325 ■ .:j'--r 
Ala -G4yNKie,"Pr^;;Aia.,:i i%--Lje : u^:M*;He Cys He- Val 



; ;:,rr^||I 



335 



.340. 



. Val Asn. Leu. G l y;' Pro J l'i.e : Al;a Le.u Vai : Giy He Gly l ie 



: 350 . 



355 



Glry I y-Phe' Phe ; l ie Ser Le.u Prhe Ala.:phe Lys Leu I -l:'e 



.365; 



370. 



:.- -Pih^Arg lie A:l;a 



^v^-:QA \i : A si) -A i a 
: G l:u S i -ie Ser Lys 
lle'Aia Met Ala 



A l : a; Ai-n ; l::l.e ;p;he Thr Asp Aia. Arg V/a;! ; 

WO: ■ ■ ' [ ; ■ 38'f . : 

:te.u Ash = Asn lie. Lys Met 1 1 e L> i s t-yr 

;395 400 : 

■Tyr Glu Lys Asn lie Gin Asp lie Arg- 
4 1 Q 415 

Val Arg Lys Met Gin Leu Ser Arg Asn 
425 43.0 

Met. Ser Leu Pro Ser lie Ala Ser Leu 
440 445 

w 




Phe Leu Ala Met Tyr Lys Val Asa Lys Cly Gly 
455 460 

Leu Ser Leu Phe Gin Vat 
475 

lie Ala He Gly Thr Gly 
490 

Leu Gl n Ser Leu Leu G 1 u 

, - 505 
&;Gl.u Met Lys Pro Ser 

- ' 520 

E-y;s ..M^t .-T-hr. His Cys Ser 

... 535 
; Asp^Ai^a l ie - Glu Glu Ala 
550 

Lys Asn Lys Lys Lys Arg 
565 

Ser thr Asn Lys A I a Lys 
580 

Asp Gly Pro Glu Asp Leu 
595 

Asp Leu Asn Phe Asp 1 1 e 
610 

Gly Pro He Gly Thr Gly 
625 

Giy Ser Met Arg Lys 1 le 
640 

Leu Leu Met Cys Gly Tyr 
655 

Asp Asn lie lie Phe Gly 



so 




Arg Gin Pro Gly 

465 

Leu Ser Leu Gin 
480 

i le Asp Met I le 
495 

A t a Pro Glu Asp 
510 

Pro Gly Phe Asp 
525 

Phe Glu Trp Glu 
. 540 

Lys Gly Glu Ala 
555 

Lys Asp Thr Trp 
570 

Arg Leu Asp Asn 
585 

Glu Lys Thr Ser 
600 

Lys Lys Gly Glu 
615 

Lys Ser Ser Leu 
630 

Asp Gly Lys Val 
645 

Pro Trp He G!n 
660 

Ser Pro Phe Asn 



665 



670 



675 



Lys G!u Lys Tyr Asp Glu Val Val Arg Val Cys Ser Leu Lys Ala 



680 



685 



Asp Leu Asp lie Leu Pro Ala Gly Asp Met Thr Glu I 



69E 



700 



690 

le Gly Glu 



705 



w 

fife 



Arg Gly lie Thr Leu Ser Gly Gly Gin Lys Ala Arg He Asn Leu 





, 710 
Ala Arg Ser Val tyr Lys 

- 725 

;Va! Leu Ser Ala.i.Va 1 Asp 



740 



.Glu Gys Leu- Thr Gl y Met; 

" ' ' 755 
Th/r .His.:.GIn Leu : Ser Leu 



770 



..Leu Gly Thr Asp Gly Gin 



785 



;-Ly'3: A I:a ; ;Arg ';':As n " : G 1 n. ; Thr 

. aoo ' • 

• r Gl ij 'Asn; 'Ser Glui'Lys Gl u 



• / . . 8 1 5 ■ 
Glu :Leu G I y , G I n Leu 



' 830 

Th>r Glu Leu Lys . Lys Lys 

■ ■' 845 

Set Gly Lys I le Val Ala 



860 



•Arg Ala Val Asn Ser lie 



875 



715 



720 



Lvs Lvs 


Asp 


r i p 

1 t c 


Tvr 


Val, 


f he Asp . Asp : 












- ■ . 735- 


Ser Arg 


Va 1 


G 1 v 


1 V c 

LtJ k> 


His 


. I le Met' r Asp 






745 






; [■ 750{ 


^Leu-'Wi a 


Asn 


Lys 


Thr 


Arg 


•pl'e -Leu A 1 av 






760 






' .:' 7 : 6'5£ 


Me Glu 


Arg 


Ala 


Ser 


Arg. Val' I ;i e: Va;l v 






77 5 






.■ 780. 


-rV.a 1 - Asp 


lie 


Gly 


Thr 


Val 


Asp ..G l u Leu 






790 






795 : 


Leu lie 


Asn 


Leu 


Leu 


Gin 


Phe- Ser . Ser 






805 






8 t0 v 


Asp Glu 


Glu 


Gin 


Glu 


Ala 


Val. Val Ser '. 






820 






.825'; 


-Lys Tyr 


CIu 


Pro 


Glu 


Val 


Lys Glu Leu... 






835 






84 0 


Ala Thr 


Glu 


Met 


Ser 


Gin 


Thr Ala Asn. 






850 






855 


Asp Gly 


His 


Thr 


Ser 


Ser 


Lys Glu Glu 






865 






870 


Ser Leu 


Lys 


1 le 


Tyr 


Arg 


Glu Tyr lie 






880 






885 



V; m 



SIS 






81 




Lys Ala Ala Val Gly Lys Trp Gly Phe He Ala Leu Pro Leu Tyr 
890 895 900 

Ala Me Leu Val Val Gly Thr Thr Phe Cys Ser Leu Phe Ser Ser 
905 910 915 

Val Trp Leu Ser Tyr Trp Thr Glu Asn Lys Phe Lys Asn Arg Pro 
920 925 930 

Pro Ser Phs Tyr Met Gly Leu Tyr Ser Phe Phe Val Phe Ala Aia 
935 940 945 

Phe lie Phe Met Asn Gly G!n Phe Thr He Leu Cys Ala Met Gly 
950 955 960 

He Met Ala Ser Lys Trp Leu Asn Leu Arg Ala Val Lys Arg He 
965 970 975 

Leu His Thr Pro Met Ser Tyr He Asp Thr Thr Pro Leu Gly Arg 
980 985 990 

He Leu Asn Arg Phe Thr Lys Asp Thr Asp Ser Leu Asp Asn Glu 
995 1000 1005 

Leu Thr Glu Ser Leu Arg Leu Met Thr Ser Gin Phe Ala Asn He 
1010 1015 1020 

Val Gly Val Cys Val Met Cys He Val Tyr Leu Pro Trp Phe Ala 
1025 1030 1035 

He Ala He Pro Phe Leu Leu Val He Phe Val Leu He Ala Asp 
1040 1045 1050 

His Tyr Gin Ser Ser Gly Arg Glu He Lys Arg Leu Glu Ala Val 
1055 1060 1065 

Gin Arg Ser Phe Val Tyr Asn Asn Leu Asn Glu Val Leu Gly Gly 
1070 1075 1080 

Met Asp Thr He Lys Ala Tyr Arg Ser Gin Glu Arg Phe Leu Ala 
1085 1090 109^ 

Lys Ser Asp Phe Leu He Asn Lys Met Asn Glu Ala Gly Tyr Leu 



82 



■■ V -if 



90': ' - 

- 



I^M/s'S" .v*»v 



B^^"' ' ' . *' ., 



IS?','', 

m ! >■■■■■■ ■■■ 



UOO 1105 1110 

Val Val Val Leu Gin Arg Trp Val Giy lie Phe Leu Asp Met Val 

1115 H20 H25 

Ala He Ala Phe Ala Leu He He Thr Leu Leu Cys Val Thr Arg 

1 130 1 135 H40 

Ala Phe Pro He Ser Ala Ala Ser Val Gly Val Leu Leu Thr pr 

1 1^5 H50 1155 

Val Leu Gin Leu Pro Gly Leu Leu Asn Thr He Leu Arg- Ala. Met . 

1160 1 165 . 1 1.70 

Thr Gin Thr Glu Asn Asp Met Asn Ser Ala Glu Arg Leu - Val "fhr - 

11<?5 i i8o • Xy-iiits^x 

;Tyr, Ala T'hr G I u'-Leto .Pro leti'.'<$!t$--&M Xjf f • km M&i^^tiS . 

: ... . -iisi H95 '/'• ; ^"'viiifAy 

'•Met Thr Pro Pro ,Gl u Ser Trp Pro Ser Met Gly G I u lie 1 1 i' P h e - 

}■: .. . .. 1205 • .'■ 1210 1.2 1 5 

Kplu; Asn Val Asp Phe Ala Tyr Arg Pro Gly Leii Pro lie Val Leu - 
; . ; j.... . 1220 1225 . 1230 

•Lys Asn' Leu Asn' Leu Asn I le Lys Ser Gl'y Glu Lys lie Gly lie; 

:; • ' ;; 7 ' ' : * 1235 1240 J 245 

Cys .G:10 ; Ar.g 't ; h.n Gly Ala Gly Lys Ser n e Met Ser Ala Leu 

;v 1250 1254 1260 

Tyr Arg Leu 'Asn Gl u Leu Thr Ala Gly Lys- lie Leu He Asp Asn . 

: 1265 • 1270 1275 

Val . Asp He 'Ser Gin Leu Gly Leu Phe Asp Leu Arg Arg Lys Leu 

1280 1285 1290 

Ala He He Pro Gin Asp Pro Val Leu Phe Arg Gly Thr lie Arg 

1295 . 1300 1305 

Lys Asn Leu Asp Pro Phe Asn Glu Arg Thr Asp Asp Glu Lou Trp 

1310 1315 1320 



83 



■ -I 



, . ... ..ftfe 

■■ .. .... f-itj.mm 




■■■■■ - -i ' 



" M 



Asp Aia Leu Val Arg Gly Gly Ala lie Ala Lys Asp Asp Leu Pro 
1325 . 1330 1335 

Glu Val Lys Leu Gin Lys Pro Asp Glu Asn Gly Thr His Gly Lys 



1340 



1345 



Mi ■■ 

mm-' 



1350 



: Met His. Lys Phe His Leu Asp Gin Ala Val Glu Glu Glu Gly Set 



1-35-5 



1360 



1365 



'■iyly^ : Asn ;.Phe Set Leu CI y Glu Arg Gin Leu Leu Ala Leu- Thr Arg Ala 



...137.0. 



1375 



1380 



life- 

B&i 'k *■■■•* • ■* 
' ■■ ; 

wW'-;>s-7. :„-'.' 



;£fe- 4eu - Va l Arg G| n.;Ser : Lys lie Leu lie Leu Asp Glu Ala ThrSer 

>%M*& : ■ ■ 1390 . : 1395 
- : ls ,Se r ifa1f^s.p . J%4J^f ; Th tks p Gly. Lys He Gin Thr Acg: ;l I e Val 

& ' :J ' : \ ';> "" ■ •' R^r : . . , , 1405 1,4 10 

Glu .Glu Phe G.jy Asp-'Cys Thr^I le.Leu Cys lie Ala His Arg^'Leu.' 

\«< ..l^S' ::v . : : -1420 1-425 

\ Lys , thr; I l=e Va ; l- ;As : n;.Tyr Asp: Arg lie Leu -Val Leu Glu Lys Gly 

'rj>.' ;1430:-; [435: ' 1 440 

: f ■ Glu Va 1 : A La- G lu Phe : Asp Thr Pro Trp Thr Leu Phe Ser Gin Glu 

1' , ■ 1445 ■' 



1450 



1455 



'Asp:^e:r- I le' Phe 1 Arg Ser Ret Cys Ser Arg Ser Gly "l ie Val .G 1 xi" 




mm, 



." 1460 1465 
, . Asn 'A : sp;;Phe- G.lu Asii- Arg- Ser\. 
' 'v. ' ; ■ '1475:, 

SEQ ID NO : li 
;SEipENe;E LENGTH : 26 
SiQUEN CE TY PE:nucleicacid 
SfRANDEDNESS : single 
TOPOLOGY : I i near 

MOLECULE TYPE : Other nucleic acid(synthetic DNA) 
SEQUENCE DESCRIPTION : 



84- 



1470 





TTTGGTTAYA TGAAYYTNTT YGGNGT 26 



vdu. ■ " 



SEQ ID NO : 12 
SEQUENCE LENGTH : 29 
SEQUENCE TYPE : nucleic acid 
STRANDED NESS : single 
TOPOLOGY.- linear 

MOLECULE TYPE : Other nucleic ac i d(syn the t i c DNA) 
".'SEQUENCE DESCRIPTION 
^ TCTACAAART ARTGjGTGNGT NARRTACAT 29 




5? ■ 



P'V 



S;S,EQ ; I'D NO : 13 • 
SEQUENCE LENGTH 1 : 2274 / 
•SEQUENCE TYPE : nucleic ae'i d 
STRANDEDNESS : double 
TOPOLOGY : I i near 
MOLECULE TYPE : genomic DNA 
'•SEQUENCE DESCRIPTION : 

TT AT AT A TAT TATTGATTTG TTCCTGTTGT TATTTAGTTT AGAATCAGAC 
<GAACCACAAT TCAACCAACA CTTATATAGA ACCTGGCTTG GAAAAAAGTA 
' TJCCTATACT TTTTTAGCAA ACATAATCCG TGTTTTACAT ATATTATTCA 
- T;AACA*AAAAC AAACTGAATA ATGGCGTCTT CTATTTTGCG TTCCAAAATA 
' CGTACCAATT ATTCCACTAC TATTTTCTTC TGCAGAAGGC TCCTGCTTCT 
y;ATTTGAATTT TGATACAAAC ATACAAACGA GTTTACGTAA ATTAAAGCAT 
CGGTGGGAGA AATATTCCAT TATGGGTTTT TGCTTTCCAT ACTTTTTTTC 
TTTTCCCAGC TTCATTTTTT ATAAAATTAC CAATAATCTT AGCATTTGCT 
TAATACCCTT AACATCACAA TTTTTTCTTC CTGCCTTGCC CGTTTTCACT 
TATATTTTAC GTGTGCTAAA ATACCTCAAG AATGGAAACC AGCTATCACA 
TACCAGCTAT GGAAACAATT TTGTACGGCG ATAATTTATC AAATGTTTTG 



GACTACACCA 
ACATTTATCA 
CCCAATATCA 
ATACAAAAAC- 
ACAGTTAGTG 
CATCATTGGA 
GTGTTTGTGG 
ACTTGTTTTT 
TGGTTGGCAT 
GTTAAAGTTT 
GCAACCATCA 
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. CTACCGGAGT GTTAGATATA TTGGCATGGT 
CATTTGTACT TGCTGCTATT ATATTTTTAT 
GATTTGCCTT TGGTTATATG AACTTGCTTG 
CTCCTCGATG GTACAAAAAC TTGCACGGAT 
XTCCTGGTGG ACTTGGAAGG ATAGATAAAT 
|r^TCCAATTC ATCAATCATT TTTGGGGCAT 
TGGAAGTGTT ATTTTTGTGT TGGTTGTTTC 
CATCTTGGCT TTGGTGGAGC ACGATGTATT 
GTGGAGCCAT GCTATCTTTG ACTGTTTTTG 
ACAAAGAAGG CCTTTTCTGT CGTTGGTCAT 
■ AG A'TTGA'CCC THAT GAT AC AA ; TTAT,ATCC 
™GT AT AGGAG AGTGTAGCAA GAGTCTCAGG 
A'AGC'ATTTGA GATGTCAAAT, TTTTCTAGGT 
TGAGTAATGT TACTAACAA1 GATCAAGTGT 
•AAGGCGATGA A ATTTCATCG AGTACTCCTT 
\CATATGCTGC ATCCTCAGCT AGATCAGTAG 
AT'AACAGTTT CTATTAATTT^CTTTATTTCC 
ACACTATCTC TTTTTAATTT/ CCTACTTTTT 
:'vA;.TTGA;AT*TT TACAATTTTG : GATTAATTAC 
"4'G.T-TfeTtTG TTTTTGTGTT TGTCTTTCTT 
:>GGT : T.eCTf TA TCCCTTAGCC &CCTCAGAAT 
TTCTGA-TATT TACCAATTG.'C 'TTTTTCTTTT 
-%TATp*AC TGTTTCATAT ATATACGTGT 
^T'f-T^jXTT.-A^TGTGTAC^iAG-AAAGCA-ST 
.-.G'AAATGA-AGA GGTTGGCAGC TTTCTTATGG 
CGTAA'-TAAAC AAAAGCCAAC AAGTTTTTTT 
GAT TGCAATA CTACAAGATA TAGCCCAAAA 

SEQ ID NO : 14 



TACCATATCG GATTATTCAT TTCAGTTTCC 720 
TTGGGCCACC GACGGCATTA AGATCATTTG 780 
GAGTCTTGAT TCAAATGGCA TTCCCAGCTC 840 
TAGAACCAGC TAATTATTCA ATGCACGGGT 900 
TGTTAGGTGT TGATATGTAT ACCACAGGGT 960, 
TCCCATCGTT ACATTCAGGA TGT.TGTATCA 1020 
CACGATTCAA GTTTGTGTGG GTTACATACG 1080 
TGACCCATCA CTACTTTCTC GATTf GATTG 1 1 40 
AGTTCACCAA ATATAAATAT TTGCCAAAAA 1200 
ACACTGAAAT TGAAAAAATC GATATCCAAG 12CT 
CTGTCAACAG CAATGATAAT GAAAGCAGAT 1 320 
TTAGTCCCCC ACAGAGAGGT GA AACACCTG 1 380" 
CTAGACAAAG CTCAAAGACT CAGGTTCCAT 14 40 ' 
CTGGAATTAA CGAAGAGGAT GA AG A AG A AG • 1500 
CGGTGTTTGA AGACGAACCA CAGGGTAGCA 1560^ 
ATGATTTGGA TTCCAAAAGA AATTAGTAAA- 1620 
TCCTAATTAA TGATTTTATG CTCAATACCT 1680 ■ 
TTTTATTATT GTTGAGTTCA TTTGCTGTTC 17 40' 
CATCAATATA GAATGGGCAC AGTTTTTTTA 1800 ■ 
TTTTTACATT AATGTGTTTG GATTGTTTTA 1860 
ACTATTTTAT CTAATTAATT TGTTTTTATf 1920 ' 
GGATATTTAT AATAGCATCC CCTAATAATT 198.0 
ATGTCCTGTA GTGGTGGAAA CTGGACTCAA 2040 . 
GTTAATGCTA CTATTATAAT TTTTGAGGTG 2100 
CTATGACCGT GAATGAAGGC TTGTAAACCA 21 60 
AGACCCTTTA ACAACATACG CAATGAGAGT 2220 
AATTGAATGC ATTTCAACAA CAAC 2274 
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SEQUENCE LENGTH : 471 
SEQUENCE TYPE : amino acid 
STRANDEDNESS : single 
TOPOLOGY : I i near 
MOLECULE TYPE : peptide 
SEQUENCE DESCRIPTION : 

Met Ala Ser Ser He Leu Arg Ser Lys He lie Cln Lys Pro Tyr 
5 10 15 

Gin Leu Phe His Tyr Tyr Phe Leu Ser Glu Lys Ala Pro G!y Ser 
20 25 30 

Thr Val Ser Asp Leu Asn Phe Asp Thr Asa ' le Gin Thr Ser Leu 
35 40 45 

Arg Lys. Leu Lys His His His Trp Thr Val Gly Glu He Phe His 
50 55 60 

Tyr Gly Phe Leu Val Ser lie Leu Phe Phe Val Phe Val Val Phe 
65 70 75 

Pro Ala Ser Phe Phe I le Lys Leu Pro He He Leu Ala Phe Ala 
80 8-5 90 

Thr Cys Phe Leu lie Pro Leu Thr Ser Gin Phe Phe. Leu Pro Aia 
95 100 1Q.5 

Leu Pro Val Phe Thr Trp Leu' Ala Leu Tyr Phe Thr Cys Ala Lys 
110 115 120 

He Pro Gin Glu Trp Lys Pro Ala He Thr Val Lys Val Leu Pro 
125 130 135 

Ala Met Glu Thr He Leu Tyr Gly Asp Asn Leu Ser Asn Val Leu 
HO 145 150 

Ala Thr He Thr Thr Gly Val Leu Asp He Leu Ala Trp Leu Pro 
155 160 165 

Tyr Gly He He His Phe Ser Phe Pro Phe Val Leu Ala Ala He 



%1 



170 175 ISO 

He Phe Leu Phe Gly Pro Pro Thr Ala Leu Arg Ser Phe Gly Phe 

185 190 195 

Ala Phe Gly Tyr Met Asn Leu Leu Gly Val Leu Me Gin Met Ala 

200 205 210 

Phe Pro Ala Ala Pro Pro Trp Tyr Lys Asn Leu His Gly Leu Giu 

215 220 225 

Pro Aia Asn Tyr Ser Met His Gly Ser Pro Gly Gly Leu Gly Arg 

230 235 240 

lie Asp Lys Leu Leu Gly Val Asp Met Tyr Thr Thr Giy Phe Ser 

245 250 -255 

Asn Ser Ser lie lie Phe Giy Ala Phe Pro Ser Leu His Ser Gly 

260 265 270 

Cys Cys lie Met Glu Val Leu Phe Leu Cys Trp Leu Phe Pro Arg 

275 280 285 

Phe Lys Phe Val Trp Val Thr Tyr Ala Ser Trp Leu Trp Trp Ser 

290 295 300 

Thr Met Tyr Leu Thr His His Tyr Phe Val Asp Leu Me Gly Gly 

305 310 315 

Aia Met Leu Ser Leu Thr Vai Phe Glu Phe Thr Lys Tyr Lys Tyr 

320 325 330 

Leu Pro Lys Asn Lys Giu Gly Leu Phe Cys Arg Trp Ser Tyr Thr 

335 340 345 

Glu Me. Glu Lys Me Asp Me Gin Glu Me Asp Pro Leu Ser Tyr 

350 355 360 

Asn Tyr Me Pro Val Asn Ser Asn Asp Asn Glu Ser Arg Leu Tyr 

365 370 375 

Thr Arg Val Tyr Gin Glu Ser Gin Val Ser Pro Pro Gin Arg Ala 

380 385 390 



W0& 

I8r 



Hits; --^ - : 

vJ-^'i •i.-'-s. :\ 
I^'-f ■ .^♦7-' T »» 1 . 1 > ' ; '' 

K&f^'^.- v.* -" - 
MSB*:'** : } 

|®%" ■*■".' 1 v- -■■ 

I^SIj* 

■sft'if-r— - ■ 



tea? ' 



GIu Thr Pro G!u Ala Phe Gtu Met Ser Asn Phe Ser Arg Ser Arg 
395 400 <J05 

Gin Ser Ser Lys Thr Gin Va! Pro Leu Ser Asn Leu Thr Asn Asn. 

410 415 420 

Asp Gin Val Ser Gly lie Asn Glu GIu Asp GIu GIu GIu GIu Gly 
425 430 435.' 

— Asp Giu He Ser Ser Ser Thr Pro Ser Val Phe GIu Asp Glu Pro 
. ; 440 . 445 .450^; 

Gin- GjV-.-Ser Thr^Tyr Ala Ala Ser .Ser Ala Thr Ser V.a. ; l Asp 'Asp: 
.... •.' ' '. \ 460 " ; / ' jfei 

Leu Asp-'Ser Lys' Arg 'Asn ■ ' " ' ; ': ' : ' . •. -j?;:^ ■ 

. /v '' 470 • • •: • s. .-; . 

SEQ ID NO : 151 . • '. " ^ \-t ' -• '"V" r'^ '^'O 

SEQUENCE LENGTH : 243;. ; ' "*. . "■;'".; ;. \ : f ' 

SEQUENCE TYPE : nucleic acid '■ - : - : 
-STRANDEDNESS : doubl e ."' : ; '■!. '-'1^ 

' TOPOLOGY r I i near ' ; :■ 

; MOLECULE TYRE .' genom i c DNA 
SEQUENCE DESCRLPt'TON- : ■/,)■.; 

TTTGAAAAAT TTGAATTTTA. AAATTAATCC AATGGAAAAA ATTGGTATTT -GTGCAAGAAC 

CGGT GCTGGT A AATCATCA A TTATG AGAGC ATTATATCGA TTATCAGAAT TAGAACTGCG- 

gaaaattatt:attgatgata TTGATATTTC AACTTTGGGT TTAAAAGATC ttcgatcaaa 

-AftATCAATT ATTCCTCAAG ATCCAGTATT ATTCCGAGGT TCAATTCGGA AAAACTTGfe 



■ /: '| 

'^:^,';■:.■V^ 
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SEQ ID NO : 16 
SEQUENCE LENGTH : 80 
SEQUENCE TYPE : amino acid 
STRANDEDNESS : single 



■■ •,.•-y^rt 4, 




: ■;'/f:;v;iV:/.v.y.^| 

■ ■■ ;, s ... . :.. . ..^i tj g 

' /. 



m 
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TOPOLOGY : 1 i near 
MOLECULE TYPE : peptide 
SEQUENCE DESCRIPTION : 

Leu Lys Asn Leu Asn Phe Lys 
5 

Me Cys Gly Arg Thr Gly Ala. 

20 

Leu Tyr Arg Leu : Ser GIu Leu 
35 

•Asp lie Asp I i e:- Ser Thr Le u. 

: h 50 . ) -I : 

;-;Beu -Ser l ie .l l:e : ' P'ror ; G;i;n^Asp : 

.4. ' ^^BS^rk 

: Arg Lys Asn Leu Asp ' f V 
4V' '■ . 80f - - ; :' 

JvSEQ I D NO : i ? " : . ■ ., ■ : 1 '4 
vIe^ENCE LENtt'tt- 1601 ■ ' 

l^pUENGB:; TYPE,-.: n uc l e i c.^| Hi;-; '■ • 

J T|pO|OC* : i i neAr : "[ 44 : ■'■ 
l^lpe^E^YP^ r;gfeho.nfi'c : ':D#V 
%IA#J? : is^NS^:-.Yes ^ 
,:|^tiENC#DES0R:i:PT10N. : 
-|Ap,A-AG;AT.G% CTTGCA'TGA% AGATGGAGGA 
;0i$$§;kM CTAG'GTAACG GCTCAGGTGA 
;? ':GT:T^GG'AAGT TCCATATTGT TAAGACCACT 
iLAi^AGAATCS CTTCCAAGTA AGTATGGGCT 
::lT*CGGAAAGA CCATGACCGT GGATAACAAA 
fG^.GTGT GGGAGGCGTA GCTTTTGAGC 



He Asn Pro Met GIu Lys lie Gly 
10 is 
Gly Lys Ser Ser lie Met Thr Ala 
25 30 
GIu Leu Gly Lys He He 1 1 e Asp 

40 . :.+5 . 

Gly Leu Lys Asp Leu Arg Ser Lys 

• ; ' 55 . ' .60 

Pro Val Leu Phe Atg. Gly S^r il.e 
70 ; 44 ' 



AGTGGTACTG 
TGATGAACCC 
CATGAAGGCT 
GCCGGTACGA 
CTCGTATTCC 
AAAAACGAAG 

9o 



GCAGGACGAT 
ACGGACCATT 
ACTGCATTAG 
GCCAAGGAGT 
CAACGAAGGA 
GATATAATAG 



CAATCAAATC 
GATGATCGGT 
GGTTTTGAGT 
TCCTGGTTTT 
TTTTACCAGT 
CTAAACACAT 



: - , i :;::f| 





: 6o; 
120 5 
180/ 
240 / 
300 
360 




. ... ..... . . 



m . ■ ■ 

mm; 

mm 



ACCGCCCACC 
TAGAACATAT 
TTCCAG.CATG 
AGAAAAACCA 
. .AG GAG AG CCA 
. AGGAGAACAG 
- . TCGAGCCCAA 
■MAAAGGAGCC 
^.•-^GG^GGfT 
• : -^(M^SMG : A: 

; : amta;aaatt' 

, : ttcaat6aca; 
. ^c'catgacgat 

.' ';CA ; ACTTGTAT 
\ AGACATTCCT 
AGGAATTAAC 
■ ; ; TATTA-AATGC. 
• Afi-CGA.TfAAC 

/•:,aVcaattcga 



aaatctacaa 
ccataaaagc 
gcccatccag 
tcagtgtaaa 
ggtactgcat 
gcgaaagcca 

ac.tggaa'gac 
gaa.taatgc'a 
ttcgagagaa;. 
cgaacccata 
.gcccaggtga. 
ccaatggcca 
aiaca;A'Gca^ ; 
ttcgtattgc 
tggga.tcctc 
tc a a ag a att 
cggaaaagta 
>;agtgtcaag 

GAATCTTCA.G 
■.GCTAATTATA 
GAAAGGAACT 



AGTAGTGGTG 
AGAAGCGGTA 
CGTGAAGAGA 
TGCTAGTGCC 
ACGTGGCACG 
TTTGGATAAG 
TTGCAGGAGG 
■ TGA.GT.GCATA 
^GAGTAG&VAG. 
' TGG.Gf GGACfe. 
• T-GATAAGAAt' 
'UMGA'CAGjffCi' 
A'AATCAAATT 
GTA;G.CAAA€G ' 
GGTTACACGC 
ATCAGAGTAA 

aacgaaaaaa 
cact.taaaag 
ctca'gagttg 
tataa.tataa, 
tttgcagagc 



GGTAAGGTAC 
TCGAGGAAAC 
TGGAAAGGCA 
GAAGAGAGCA 
TTCTAAACCA 
AACACCAAAT 
TGCAAAGATG 
TGGAACCGAG 
ATMGAGCCA 

ggMcgttct 
■ggcaggaaaa 
aatgccaaat 
• acct gctaga 
'aaatgtaggc 
agcaaggcgc 
aaaagggaag 
aacgaatttt 
taccgaigta 

CCAGCAATCA 
TTAGTTTATf 
CAAAAAACCT 



ATAGTACACC 
ACATGCGAAA 
CCAAAAACAA 
TCAATACGGG 
TACATATTTT 
AAATTCATAT 
AAAACAATAA 
GCCAAAATAT 
TAAAGAATAT 
GGAATAAACC 
AAAATTTGGC 
TTCCCCCAGA 
A AG A CAT ATT 
ATAGGGTTTA 
TTTTTTAAGG 
CCTACGAAAA 
TATGAAGGAA 
AAATATTTAA 
GGGCTaTTTT 
AACTTCCTTT 
T 



agcaaagcca 
ggaaaagtgc 
ccggagagtt 
ccaatccacc 
catacgaagg 
aaccaaaagt 
atgaaatgat 
caaggatgct 
tttcaa.gtgt ; 
tagaagagta 
gtgttaaagg 
. atccaggaga, 
gcaaatgtgt 
agcttgtttc " 
tggaaacagc 

aaatt.tggta 
agaaagtagc 
aaaaagatgg 
tttatttttt 
tcctcaaaaa 



420 
430 
54 Q 
800 
660 
720 
7^0 : 
840 : 
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ml 
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/: jSEQUO NO : IS 
^SlpU;ENGE . LENGTH : 1601 

SEQUENCE TYPE : nucleic acid 
. STR^ANDEDNESS : double 

TOPOLOGY : I i near 

MOLECULE TYPE : mRNA 

ANT I -SENSE : Yes 



'^1 



SEQUENCE DESCRIPTION : 

AGGAAGAUGA CUUGCAUCAA AGAUGGAGGA AGUGGUACUC CCAGGACGAU CAAUCAAAUC 60 
AGCAGCAGGA CUAGGUAACG GCUCAGGUGA OGAUGAACCC ACGGACCAUO CAUGAUCGGU 120 
GUUAGCAAGU BCCAUAtHJGU UAAGACCACU CAUGAAGCCU ACUGCAUIMG GGUUUUGAGU ISO 
AAAAGAADCC CUUCCAAGBA ACUAUGGGCU GCCGGUACGA GCCAAGGAGC t?GCBG.C-TOU 240 
MCGGAAAGA GCAUGACCGU GGAQAACAAA CUCGUAUUCC CAACGAAGGA MUBACCAGU 300 
UUGGAACUGU GG;G.AG'GGGU>A GCOTWGAGC AAAAACGAAG CAUAtfAAUAG CtKftMCAGlV 360 
ACCGCCGAGe AAA-UEBACS* AOUASOSGlfG GGOAAGGUAC AUAGUACACC AGCAAA4€CA m 
UAGAACAUAU CCAUAAAAGC AGAAGCGGUA UCGAGGAAAC ACAUGCGAA* ...^UAAGOGC 4 SO 
•aUGC-AGCAUG GCCCAOCCAG CGUGAAGAGA UGGAAAGGCA CCA. 1 ' .aCAA CCGGAGAGUU 540 
AG A A AAA CCA UCAGUGUAAA tlGCEj;AGiGCC: GAAGA.GAGCA UCAAlfACGG: CCAABCCACC W® 
AfeGA v G^GC€A| fl&tMCUGGAU . ACGUEGGiGG WCUAAACCA tfACAUABUBU CAUACCAAGG G60 
ftGG AGA AGAG 'GGGAA AGCCA UUlfGGAtfAAG AACACCAAAtf kkkWCAMV AACCAAAAGU ?2:0 
U'CGAGCCCAA AClfGGAAGAG 0 liCCAGG AGG UGCAAAGAlfG AAAAGAAOAA AUGAAAUGAB 780 
/: iAA*GGAGCC GAAOAAOGCA UCACUt&AflA B66AACCCAG GCCAAAABAB C A AGG AUG CO 8*0 
A,UG€G£!GGTO: WCGAGAGAA GACUA6AAAG AWJAGAGCCA UAAAGAAUAB WHICAA&BStf 90® 
. GGGUAAAACA CGAACCCAOA UGG6UGGACC CCAGCGUUCU GGAAOAAACC OACAAGAGUA 963 
SKhmmW GCC.GAGGUGA CGAUAACAAU GGCAGCAAAA AAAAUUt'GGC GOGUOAAAGG t02f 
AACGGUCAAC GCAAUGGCCA AAAGACAGGC AAOGCCAAAU UOCCCCCAGA AUCCAGGAGA 10SO 
WCAAUGAGA ABACAAGCAA AAAUCAAAOU ACCUGCtlAGA AACACAUAUU GCAAAOGUGlf' 1140 
. CCA UG AC GAD OtfCGBAUBGC GlfAGCAAACG AAAlfGUAGGC AUAGGGUTOA ACCUUGlftttfC 1200 
CAACWGtfAO OGGGAOGCOC GGBUACA.CGG AGCAAGGCGC OUUUUUAAGG UCGAAAGAG.C 1260 
.-mUWGW BCMA6AAW AUCAGAGUAA AAAAGGGAAC CCBACGAAAA AA.AUUUCGUA 1320 
-AGGAAUUAAC CGGAAAACUA AAGGAAAAAA AAGGAAUUUU UAUGAACGAA ACAAA6UAGC 1380 
UAUUAAAUGC AAGUGUCAAG CACUUAAAAG UAGCCAUGtfA AAAUAUUUAA AAAAAGAUGG 1440 
ACCGAUUAAC CAAUGUUCAG CUCACAGUUG CCAGCAAUCA GGGCUAOUUU UOOAUUUUUU 1500 
UUAUAAAAUU GCUAAUUAlfA UAUAAUAUAA UUAGUUUAUU AACUtfGCUUU UCCUCAAAAA 1560 
ACCAAUOCGA GAAAGGAACU UUUGCAGAGG CAAAAAAGCU U irqi 



Q2 



SEQ ID NO : 19 
SEQUENCE LENGTH : 12 
SEQUENCE TYPE : amino acid 
STRANDEDNESS : single 
TOPOLOGY : I i near 
HOLECULE TYPE : peptide 
SEQUENCE DESCRIPTION : 

Cys Phe Thr Ser Ser Tyr Phe Pro Asp Asp Arg. Arg 
5 10 

SEQ ID NO : 20 
SEQUENCE LENGTH : 19 
SEQUENCE TYPE : amino acid 
STRANDEDNESS : single 
TOPOLOGY : I i near 
MOLECULE TYPE : peptide 
SEQUENCE DESCRIPTION : 

Cys Tyr Thr Ser He Glu Lys Tyr Asp He Ser Lys Ser Asp Pro 
5 iO IS 

Leu Ala Ala Asp 

SEQ ID NO : 21 
SEQUENCE LENGTH : 1553 
SWEffGE TYPE : nucleic acid 
STRAN'DEDNESS : double 
TOPOLOGY : 1 i near 
MOLECULE TYPE : Genomic DNA 
SEQUENCE DESCRIPTION : 

TTTTACATAT ATTATTCACC CAATATCATA ACAAAAACAA ACTGAATGAT CGCATCTTCT 
ATTTTGCGTT CCAAAATAAT ACAAAAACCC TACCAATTAT TCCACTACTA TTTTCTTCTG 



GAG AAGGCTC CTGGTTCTAC AGTTACTGAT 
TTACGTAAAT TAAAGCATCA TCATTGGACG 
GTTTCCATAC TTTTTTTCGT GTTTGTGGTT 
ATAATCTTAG CATTTGCTAC TTGTTTTTTA 
GCCTTGCCCG TTTTCACTTG GTTGCCATTA 
TGGAAACCAG CTATCACAGT TAAAGTTTTA 
AATTTATCAA ATGTTTTGGC AACCATCACT 
CCATATGGGA TTATTCATTT CAGTTTCCCA 
GGGCCACCGA CGGCATTAAG ATCATTTGGA 
GfCTTGATTC AAATGGCATT CCCAGCTGCT 
GAACCAGCTA ATTATTCAAT. GCACGGGTCT 
T.TAGGTGTTG ATATGTATAC CACAGGGTTT 
CCATCGTTAC ATTCAGGATG TTGTATCATG 
CGATTCAAGT TTGTGTGGGT TAC.ATACGCA 
ACCCATCAGT ACTTTGTCGA TTTGATTGGT 
; TTCACGAAAT ATAA.AfA.TTT GCCAAAAAAC 
ACTGAAATTC AAA'AAATCGA TATCCAAGAG 
•GfCAACAGCA ATGATAATGA AAGCAGATTG 
AGTCCCCCAC AGACAGCTGA AACACCTGAA 
AGACAAAGCT CAAAGACTCA GGTTCCATTG 
GGAATTAAGG AAGAGGATGA AGAAGAAGAA 
.GTGf.TfGAAG ACGAACCACA GGGTAGCACA 
GA-TTTGGATT CCAAAACAAA TTAGTAAAAC 
CTAATT AATG ATTTTATGTT CAATACCTAC 

•SEQ ID NO : 22 
SEQUENCE LENGTH : 472 
SEQUENCE TYPE : amino acid 
'STRA'NDEDNESS : single 



TTGAATTTTG ATACAAACAT ACAAACGAGT 180 
GTGGGAGAAA TATTCCATTA TGGGTTTTTG 240 
TTCCCAGCTT CATTTTTTAT AAAATTACCA 300 
ATACCCTTAA CATCACAATT TTTTCTTCCT 360 
TATTTTACGT GTGCTAAAAT ACCTCAAGAA 420 
CCAGCTATGG AAACAATTTT GTACGGCGAT 480 
ACCGGAGTGT TAGATATATT GGCATGGTTA 540 
TTTGTACTTG CTGCTATTAT ATTTTTATTT 600 
TTTGCCTTTG GTTATATGAA CTTGCTTGGA 660 
CCTCCATGGT ACAAAAACTT GCACGGATTA 720 
CCTGGTGGAC TTGGAAGGAT AGATAAATTG 780 
TCCAATTCAT CAATCATTTT TGGGGCATTC 840 
GAAGTGTTAT TTTTGTGTTG GTTGTTTCCA 900 
TCTTGGCTTT GGTGGAGCAC GATGTATTTG 960 
GGAGCCATGC TATCTTTGAC TGTTTTTGAA 1020 
AAAGAAGGCC TTTTCTGTCG TTGGTCATAC 1080 
ATTGACCCTT TATCATACAA TTATATCCCT 1140 
TATACGACAG TGTACCAAGA GCCTCAGGTT 1200 
GCATTTGAGA TGTCAAATTT TTCTAGGTCT 1260 
AGTAATCTTA CTAACAATGA TCAAGTGCCT 1320 
GGCGATGAAA TTTCGTCGAG TACTCCTTCG 1380 
TATGCTGCAT CCTCAGCTAC ATCAGTAGAT 1440 
AGCAGTTTCT ATTAATTTCT TTATTTCCTC 1500 
ACTATCTGTT TTTAATTTCC TAC 1553 



94 



TOPOLOGY : i inear 
MOLECULE TYPE : pepti 
SEQUENCE DESCRIPTION 



de 



Met Met Ala Ser Ser 



Tyr Gin Leu Phe His 
20 

Ser Thr Val Ser Asp 
35 

Leu Arg Lys Leu Lys 
50 

•Ms Tyr Gly Phe; Leu 
' 65 

Phe. Pro Ala Ser Phe 
■ 80 

jA I^a; Thr Cys Phe ;Leu 

; : . .. ; ; : ,: 95 
.. Aia ^L^U jPrd^Va liFhe 

" ■■'*.:■"■ 110 
Lys , -I le-"Pro ;G ln ; : Glu 
; 1-25 

• : :P:r:o- iAl^-W^^'i a; %r : 

v' : ^.:' : : 140 

; 155 

Pro Tyr Gly He. lie 
170 

Me l ie Phe Leu Phe 



185 



Is- 



lie 


Leu Arg Ser 


Lys He 


lie 


Gin 


Lys Pro 








10 






15 


* '■. . ./\^/;?§|| 


Tyr 


Tyr Phe Leu 


Leu Glu 


Lys 


Ala 


Pro Gly 








25 






30 




Leu 


Asn Phe Asp 


Thr Asn 


He 


Gin 


Thr Ser 


■: ' - ... ■ ■ ' 
. - ... .r.^^Sfi^m 






40 






45 


















His 


His His Trp 


Thr Val 


Gly 


Glu 


He Phe 
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[Claims ] 

[Claim 1] An isolated gene coding for a protein 
which regulates aureobasidin sensitivity. 

[Claim 2] An isolated gene as claimed in Claim 1 
which is contained in a DNA fragment represented by a 
restriction enzyme map as specified in any of Fig. 1 
to Fig. 3. 

[Claim 3] An isolated gene as claimed in Claim 1 
which is hybridizable with a gene of Claim 2. 

[Claim 4] A process for cloning a gene of Claim 1 
characterized by using a gene of Claim 2 or 3 or a 
part thereof as a probe. 

[Claim 5] A nucleic acid probe which comprises a 
sequence consisting of 15 or more bases and is 
hybridizable with a gene of claim 1. 

[Claim 6] An a n t i s ens e DNA of a gene which codes 
; ;w£-Q'jfc a protein regulating aureobasidin sensitivity. 
{Claim 7 ] An antisense RNA of a gene which codes 
"fQr a protein regulating aureobasidin sensitivity. 
; : j v£Glamm 8 ] .A recombinant pi as mid containing a gene v 
' : -^>t Claim 1 . y 
[Claim 9 ] A transformant having a recombinant 
pl-asmi4 6 Claim 8 introduced thereinto. ^ v 1 

v , [Claim, 10] A process for producing a protein 
regulating aureobasidin sensitivity characterized by ; V 
..culturing a transformant of Claim 9 and collecting the 
protein regulating aureobasidin sensitivity from the 
culture. 
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[Claim 11] An isolated protein regulating 
aureobasidin sensitivity which is encoded by a gene of 
Claim 1 . 



[Claim 12] An antibody against a protein of Claim 



11, 



. [Claim 13] A process for detecting a protein, 
regulating aureobasidin sensitivity which comprises 
using an antibody of Claim- 12 • . 
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[Designation of Document] Abstract 
[Abstract] 

[Object] To provide a protein regulating the 
sensitivity to an antimycotic aureobasidin, a gene 
coding for this protein, the use thereof, an antibody 
for the protein and the use thereof . 

[Constitution] An isolated gene coding for a protein 
regulating aureobasidin sensitivity. A process for 
cloning the gene with the use of the gene or a part of 
the same as a probe, A nucleic acid probe being 
hybridizable with the gene. An antisense DNA or RNA of 
the gene. A recombinant or trans formant having the 
gene contained therein. An isolated protein regulating 
aureobasidin sensitivity and a process for producing 
the same by using the trans formant. An antibody for 
the protein. A process for detecting the protein or 
the gene. A process for screening an antimycotic by 
using the protein or the trans f ormant . 
[Effects] Useful in the diagnosis and treatment for 
diseases including mycoses. 
[Selected Figure] none. 
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